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SYN3D: A SINGLE-CHANNEL, SPATIAL FLUX SYNTHESIS CODE FOR
DIFFUSION THEORY CALCULATIONS

by

C. H. Adams

ABSTRACT

This report is a user's manual for SYN3D, a computer code
which uses single-channel, spatial flux synthesis to calculate
approximate solutions to two- and three-dimensional, finite-
difference, multigroup neutron diffusion theory equations. SYN3D
is designed to run in conjunction with any one of several one-
and two-dimensional, finite-difference codes (required to generate
the synthesis expansion functions) currently being used in the
fast reactor community. The report describes the theory and equa-
tions, the use of the code, and the implementation on the
IBM 370/195 and CDC 7600 of the version of SYN3D available through
the Argonne Code Center.

L. INTRODUCTION

This report is a user's manual for SYN3D, a computer code which uses
single-channel, spatial flux synthesis to calculate approximate solutions
to two- and three-dimensional, finite-difference, multigroup neutron
diffusion theory equations.

SYN3D is designed to run in conjunction with any one of several one-
and two-dimensional finite-difference codes (required to generate the
synthesis expansion functions) currently being used in the fast reactor
community. Most of the data for a calculation must be supplied in the
formats of the Standard Interface Files defined by the Committee on
Computer Code Coordination (CCCC). Appendix A of this report is the
computer code abstract for SYN3D.

SYN3D is operational at Argonne National Laboratory within the ARC
System of reactor analysis codes and has been sent, in stand-alone form,
to the Argonne Code Center for distribution to other laboratories.
Sections II, III and IV of this report cover material of interest to
users of both the ARC System and Code Center versions of the code;
Section V deals with the Code Center version only. Users who have just
received SYN3D from the Code Center and who are faced with the task of
bringing the code up on their machine should read Section V first; it
describes the contents of the Code Center tapes and outlines the steps
necessary to implement SYN3D in stand-alone form on the IBM 370/195 and
CDC 7600.



II. SYNTHESIS THEORY AND EQUATIONS
In this section we develop the synthesis approximation used in
SYN3D from the mesh-box-centered, diffusion theory, finite-difference
equations and describe the solution of the resulting synthesis equations-

A. Diffusion Theory Difference Equations

There are two finite-difference forms of the neutron diffusion
equations currently used in reactor analysis. In the derivation of the
first, the fluxes in the differential equations are expanded in Taylor
series about the mesh points (i.e. the intersections of the mesh lines in
two dimensions and mesh planes in three). The PDQ code contains this
formulation.!s2 The other difference equations are derived by expanding
the fluxes about a point at the center of a mesh block. The codes 2DB,
3DB, DIF2D, CITATION and VENTURE use this approach.3™® SYN3D is
designed to calculate an approximate solution for the second type of
difference equation, which is the form most frequently used in fast
reactor analysis.

In x-y-z geometry the three-dimensional, finite-difference equations
associated with the mesh block defined by x mesh interval 1, y mesh
interval j, and z mesh interval k in energy group g can be written:

I -

g N - xg {8 _ .8
Gk [¢i+1jk ik 50T digk [ sk ¢’i-1jk]A>’j“k

=) —

yg g . .8 ve [,8 . 48
4 3e 1k [¢ij+1k Tk | A%87 * di5y L¢’ijk ¢ij-1k}“"i“ﬁ< (1)

2g g 48 zg [,8 . .8
diSke1 [¢ijk+1 ¢ijk]Axiij * i [¢ijk ¢ijk-1]Ax1A>’j

+

g8~ .8 g -
g, Vijk Tijk ®ijk " Vijk Sijk = 0>

I is the number of x mesh intervals, J is the number of y mesh intervals,
and K is the number of axial mesh intervals. G is the number of energy
groups. No equations are written for those mesh blocks which contain a
blackness theory material.

¢§'k is the discrete group flux associated with mesh block (i,j,k).
¢§ Kk is identically zero if mesh block (i,j,k) is in a blackness theory
region. If 1=0o0rI+1, j=0o0rJ+ 1, or k =0 or K+ 1 the ¢§ K's
are exterior fluxes and their definition depends on the boundary conditions
at the corresponding boundary of the model. For homogeneous boundary con-
ditions of the form .



c8 DB - vgB + BB = 0 (2)

where fi is the outward normal unit vector, the exterior fluxes for the
boundary are identically zero; the boundary condition is specified by the
definition of the d's (see below). Equation (2) includes the cases of

zero flux [Cl 0], zero current [C1 = 0] and logarithmic (or extrapolated)
conditions. The exterior fluxes at a boundary with periodic conditions are

identically equal to the first interior fluxes on one of the other boundary
surfaces of the model.

The three types of d's [d {gk, d: gk] are defined similarly, and
50 it is necessary to discuss oniy one of them [dxg ]. If the mesh blocks
(i,j,k) and (i-1,j,k) are within the boundaries of the model, and neither
contains a blackness theory material,

g g
e o ik Dijk 3)
ijk - Ax ])g ’

15k T 8% Jk

Dng is the group g diffusion coefficient for mesh block (i,j,k) and Axj,
Ay;, and Azy define its size. If one of the mesh blocks is outside the
boundary of the model (the cases i =1 and 1 = I + 1), but that boundary
surface has a periodic boundary condition, then Eq. (3) still holds if

it is understood that the exterior mesh block is identical to a corres-
ponding interior mesh block on some other boundary.

SYN3D permits anisotropic diffus%on coefficients. The value of
D?., appearing in the expression for d; g may be different from the value
1Jkg y ijk
of Tik appearing in d? ?k

For the homogeneous boundary condition given by Eq. (2) at i = 1
as well as when there is an internal interface between a blackness theory
material in mesh block (i - 1,j,k) and an ordinary material in (i,j,k),

k.. &
ax8 = 1jk (4)
13k Dka %+ 4 ax,C

In the case of a blackness theory boundary, i in Eq. (2) is the unit normal
into the blackness region at the interface. When Eq. (2) is the boundary
condition at i = I, and for an internal interface between a blackness theory
material in mesh block (i,j,k) and an ordinary material in (i - 1,j,k),

g g

xg¢ . 51k & :

di%k = 3 2 7 (5)
DR g G e G
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If both (i - 1,j,k) and (i,j,k) contain blackness theory material di?k is
not defined, because the only two equations in which it could appear are
never written,

The remaining notation in Eq. (1) is simpler to define. Vjjk is
the volume of mesh block (i,j,k). r§ . 1s basically the combination of
macroscopic cross sections representing absorption, scattering, and
fission. s3.. 1s an inhomogeneous source. With the proper definitions
of r%?k and g% , Eq. (1) becomes the statement of an eigenvalue problem,
an outer iterag§on of an eigenvalue problem, a distributed source problem,
or even one time step of an implicit space-time calculation. To cast Eq. (1)
in the form of the eigenvalue problem, for example,

g _
sijk 0,

gg~ _ +8& geg’ g, g (6)
rijk ZR§gg’ + ZS X Zf ,

where Zﬁ is the total macroscopic cross section for removal from group g,
deg' is the cross sectign for scattering into group g from g~, Xg is the
fission spectrum and ngf is the cross section for neutron production by
fission. A is the eigenvalue, and Ggg’ is the Kronecker delta.

In r-z and triangular geometries the finite-difference equations are
similar to Eq. (1) if one alters some definitions. In r-z geometry the "x"
dimension is the radial dimension, and the leakage finite-difference
coefficient away from external boundaries and blackness regions becomes

208 ... DS,
&8 - i-1jk 7ijk (2 x.) %)
i] g g i
Axy D7 g5k * B%-1 Mgk

where x, is the radial position of the interface between mesh interval i-1
and i. “The leakage coefficients at boundaries (Eqs. (4) and (5)) are also
multiplied by 2I Xy Now v; is the volume of an annulus.

For geometries which have triangular mesh in the plane, each mesh cell
couples to 3 other cells in the plane rather than to 4. The coupling
between internal mesh triangles (i-1,j,k) and (i,j,k) is

g g
e . 2/3 0515 DY
ijk = T8 g

i-15k * Uik

(8)

and no Ay; appears multiplying the term (as in Eq. (1)). When one side of
a triangle is an exterior (or blackness region) boundary the coefficient
is given by



D8, 8
a8 - 1jk (2/3 Ax) . (9)
X 23 p8.. 8+ ax CB

ijk ™ 2

Ax is not subscripted since in regular triangular mesh there is only one
characteristic length, the side of a triangle. When the triangular mesh
is bisected by a boundary, and the flux, therefore, is defined for a point
on the boundary,

cf
&8 = ———— (2310 . (10)
I 4 8.
1 7ijk
B. The Single-Channel Synthesis Approximation

The equations and capabilities of SYN3D are based on Kaplan's blending
method.”’ Kaplan suggested that the three-~dimensional neutron flux can often
be approximated by the trial function

N
g . g e
ik = LA Moy - (11)

The planar expansion functions, Hgij’ are known functions, precalculated
by the user. They should be the best practical estimates of the planar
flux distributions encountered at various axial positions. The combining
coefficients, a%k, are the unknowns of the synthesis calculation.

Equation (11) states the basic, single-channel synthesis approximation; a
more elaborate approximation, multichannel synthesis, is discussed briefly
in a later section of this report.

The literature already contains a number of derivations of synthesis
difference equations.8'1“ The derivations shown later in this report
borrow features of a number of them and are built around the premise that
synthesis should be viewed as an approximate method of solving the finite-
difference equations; nowhere in this report do we use the differential form
of the diffusion equation. This is a realistic approach, since we know that
expansion functions must come from finite~difference calculations, and it
avoids the problem of trial function discontinuities which arises when one
starts from the differential form.3»12,15-17

The discrete combining coefficients in Eq. (11) represent a potentially
large number (N x K x G) of unknowns, and SYN3D offers two ways to reduce
that number. First, if one of the expansion functioms, H,, is characteristic
of a limited axial zone of the model, and there is no reason to think its



presence may help the solution away from that zone, one can simply set the
corresponding combining coefficients, aﬁk, equal to zero for ranges of valueS
of k. This is the discrete analog to the treatment of the continuous
equations suggested in Ref. 18 and has the effect of excluding particular
expansion functions from the trial function in particular axial zones.
Carried to the extreme that only one combining coefficient in each group
remains unknown for each mesh interval, Eq. (11) reduces to the one-
function-per-zone synthesis form proposed by Meyer.lg In a variation of
this procedure, setting to zero all those combining coefficients associated
with a particular n and g offers a mechanism for specifying different
numbers of expansion functions for each energy group.

The second way to reduce the number of unknowns is by group collapsing.2®
Group-collapsed synthesis is not to be confused with group collapsed cross
section; it simply means that the user specifies some prescription for
expressing the G combining coefficients for the G group fluxes of one
expansion function in terms of a smaller number, G°, of unknowns. In this
work we will allow linear transformations of the form

G
- gb b
= Z u="an . (12)

Note that we have limited ourselves to one collapsing scheme for all
expansion functions and regions of the model. To see how group collapsing
might be applied, consider the example of a four-group model collapsed to
two groups. If the matrix u was given by

o (13)

c

[}
OO
——0 C

then the synthesis trial functions [Eq. (11)] for each group flux become

N N
1 = all Hl.. ,  ¢2., = al, 2.
¢1Jk nzl 4nk nij ¢1]k nzl nk nij
N ¥ 2 gy
3. = 42 3.. L‘ = a ll.
¢1)k nzl 4nk “nlj ’ ¢1Jk nzl nk nij (14)

A single set of combining coefficients, al, is used for both the group 1
and group 2 trial functions. Another set, a2, is used with groups 3 and
4. In this example the number of unknowns has been reduced by a factor

of 2.

One constraint should be applied to the definition of the matrix
elements, uBb, to assure that the individual expansion function spectra



are recoverable from the group—collapsed synthesis trial function
[Eq. (11)], and that is

o
) w8 = the same value for all g. (15)

b=1

This constraint is desirable since the user has supplied expansion functions
which should have spectra characteristic of the various regions of the model.

With the group-collapsing option added, the synthesis trial function
becomes

G” N
g - gb b g -
975k bzl u n§1 4k Hhij - (1)

Note that Eq. (16), reduces to the statement of group-dependent synthesis
(Eq. (11)) when u8” is the unit matrix.

So far we have discussed only the trial function for the direct flux.
For a variational derivation of the synthesis equations and for perturbation
theory, an adjoint flux is required.

G” N
% * % *
08 = § uE 7 JPy'e (17)
b=1 n=1

u* is the adjoint group-collapsing scheme, which does not have to be the
same as the direct group-collapsing matrix, u. a* is the adjoint combining
coefficient. Hy is a user-supplied expansion function for the adjoint trial
function and is usually called a weighting function. In order to keep the
synthesis equations in a form convenient to solve, there must be the same
number of nonzero adjoint combining coefficients, a*E, as there are direct,
a o at each axial mesh interval, k. o

C. Derivation of the Synthesis Equations

There are two methods commonly used to derive synthesis equations. We
first outline the most straightforward of them, the weighted residuals (or
weight-and-integrate) approach, and next show a derivation from a variational
principle.

Weighted Residuals

For the weighted residuals method, start by substiuting the synthesis
trial function (Eq. (16)) into the finite-difference equation (Eq. (1)).
Then multiply each equation for a particular axial mesh interval (i.e.
each combination of i,j,g for one k) by the factor



® ' *
gb' |8

- (18)
n'ij

u

and sum the weighted equations over the indices i1, j and g. Repeat this
procedure for a total number of multipliers (Eq. (18)) equal to the number
of combining coefficients for a single value of k, making sure that each
time the combination of collapsed group (b') and expansion function (n")

for the multiplier is unique. We shall account later for the fact that

some of the combining coefficients may be zero (i.e. that certain expansion
functions have been dropped where it is felt that they are not needed).

For now we will treat the calculation as if all expansion functions are used
everywhere.

When the dust settles, the synthesis equations are:

G N G G I - -
b *gb” gb H'8 28 18

Y} ¥ a Y u Y u ¥ z & . v.. rS& ub..
b=1 n=1 nk g=1 g-=1 i=1 j=1 n'ij IJk ijk nij

G N G J

b *g” g ’ g xe ( g 8 )

+ Y Y a, Az Y u u H > He. . - i

b=1n=1 "k Kk g=1 j= 1 n°1j dl nlj  "n0j

+

I J * %
8 _HE8 Xg g _u8
iZZ jzl (Hn‘ij Hni-1j> dijk ij (HIIIJ Hi- 1])

',
] *y xg g .8
J.Zl H2reny divnji &Y (“nmj ”n1j>

[
*p V44 g _ 8
* i—z-l lln ‘il djll\ /\x <“nil “m())

. ., . ‘
) (u Eo.o-us, . 1) e ax, (HE - nEL
i=1 j=2 n°ij n°ij- ij nij nij-

4

I
] D8 g .8
Z HE @Sy 0 (HniJ+1 HniJ) )

b b *gb g
- S u ax; dy Il
bzl nzl (a *l “k> gzl {121 321 w1 Gk Y “13’

G N <l) b r E © gb { i % .
. P ug gy E ax; by I
bzl nzl nk nk—l) | i=1 j=1 {“ ij 1Jk Y3 1)}

I
- "gb” . =0
g-zl ’ {121 le A “ij Vijk 1Jk’ (19)



for each combination of k, b” and n” for which a weighting was performed.

To reduce Eq. (19) to a form which is a convenient basis for a practical
computer code we will restrict the axial boundary conditions to the form given
in Eq. (2) (zero flux, zero current or extrapolated boundary conditions) and
introduce new notation, Periodic conditions will not be allowed at the top
and bottom of the model, which means that

b _ b
a

- , 20
no ~ nke1 T ¢ (20)

for all n and b in Eq. (19).

We introduce a new subscript, m, which identifies a unique combination
of collapsed group (b) and expansion function (n).

_.b 21
an = 3 - (21)

The maximum value of m, which is the maximum number of combining coeffi-
cients associated with a single mesh interval, is M. '

M= (" x N. (22)

There is a comparable index, m”, associated with the weighting functions.
By redefining some of the multiple summations in Eq. (19) we can write the
synthesis equations.

M M
0= AL Pomk Bmk-1 ) Az1 Dnmk+1 Zmk+1
=1 2%k =1 Skl
+ BZ/I 1 + L p + Az, R a, - Az, S (23)
L Az, “m'mk Az m mk+1 k “m~mk mk k "m’k ’
m=1 k k+1

m=1...M, K=1...K,

subject to the condition given by Eq. (20). The definitions of the matrices

Dm‘mk and Rm’mk and the vector Sm‘k are:
G % - G - I J ®
gb g’b g 88" y8’
R., =) u Y u y ZH,..AxAy H
m“mk g=1 g°=1 i=1 j=1 n’ij 1Jk nij

G xgpy- J %
g & g g . - g8
+ 1 ou u jzl Hnlk lek Ay Hnlj HnOJ
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+

| J * *
Bk ) Jle g8 . .8
iZZ jzl éln‘lJ “n’l-l{) lek ij <“nij “ni—lj)

[

*x
g xg g .8
- '21 H)%1e15 9ok &5 (Hn1+1j Han)

+
e~

®
g e g .8
L HoZi1 991k 2% (“nil “niq)

1 J ., .
g e yg g _ug
+ 11 (Hn‘ij Hn‘ij—l) di5k 2% <Hnij ”m;-l)

i=1 j=2
ot Y8 g g
” izl UhZige1 digek 2% {Mhioer ~ Mg (24)
G wa- I J
b” &b *8 4% g
D..= 3 ut o ¥ J Wb . d% ax. ay. sz, HS. . (25)
m“mk g=1 i21 j=1 n“ij “ijk "7i 77j "k nij
G wa.1 J 4
S . =) u g Yy I H g . Ax. Ay . s, . (26)
m-k g=1 i21 j=1 n’ij i 775 "1jk

In order to define Dp-pi by a single expression it is necessary to define
Azgyq in Dyepr4y- The definition is arbitraty, since it is cancelled by
the inverse mesh spacing when Dm‘mK+1 is used in Eq. (23).

We pointed out earlier that expansion functions can be eliminated from
the trial function over ranges of axial mesh intervals by setting their
combining coefficients identically equal to zero. We can modify Eq. (23)
to imply this if we define the symbol

) 23
m at
k

to mean the sum over only those values of m at axial mesh interval k which
correspond to nonzero combining coefficients, a . When the number of
unknowns is reduced in this way it becomes necessary to reduce the number

of equations. In order that the reduced set of synthesis equations remains
in a block-tridiagonal form which is convenient for numerical inversions,

we will require that when a combining coefficients is eliminated the corres-
ponding equation that must be dropped be one associated with the same mesh
point. Therefore, the "m” = 1 ... M" in Eq. (23) is replaced by "m” at k",
implying that Eq. (23) is written only for certain values of m” at each

mesh interval.
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The final form of the synthesis equations can now be written,

1 1
0 = - z —D .. a. . - Z — D . a
nat Azk m'mk “mk-1 o at Azk+1 m mk+1 “mk+1
k-1 k+1
1 1

+ ] ——D .. +—0D. + Az, R . a .,

o at Azk m”“mk Azk+1 mmk+1 k “m”mk mk
k

1]
—
~

- Azk Sm’k’ m” at k, k

A Variational Derivation

Consider the following functional:

(28)

g _ .8
(;iJ+1k ¢iJ%>

(¢in+1 - ¢ij§>

G J K . .
g g (.2 . .8 ) _.*g g g  _ .8
Lodboeys ane ek dgy ("uk %jk) 'k gk (kT Tk
g=1 j=1 k=1
I
+ 3 08 = 4 a8 (48, - ¢8 _.
) ijk i- 1Jk ijk {"ijk i-1jk
G I K 'g .
ve (.8 _ .8 \ _.,& e
vl L Loex ey o1k Fa (¢5 - 5ox) - ¢idk Ui
g=1 i=1 k=1
3 |
+ 7 PSS /8 (8., - 48.
b ijk 1J -1k ijk ijk ij-1k
j=2
G I J . .
+ rx. dy. s, .. a%8 con = bein) - 4., dZ8
gzl izl jzl 1Y {¢1J1 1j1 (¢131 ¢136> 35K %ijK+1
K * *
g _ g 2g (g _ .8
+k£2 Gijk "’ijk-l) " (¢ijk ¢ijk-1)}
G G I

) Z Z o o8
g=1 g-1 i=1 j=1 k=1 1Jk 1Jk 1Jk 1Jk

G I J K

£ 3
g of
ng 121 jzl kZl Yijk (;ijk gk ! Sl]k ¢1Jk>

is the discrete adjoint group flux and s 8k an adjoint source f

(29)

or mesh

biock (i,j,k). The other quantities were deflned when they appeared earlier
in Eq. (1). It is straightforward to show that requiring the functional to
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be stationary with respect to arbitrary variations of the discrete adjoint
fluxes leads to the set of difference equations given in Eq. (1) for any of
the allowed types of boundary conditions.

For boundary conditions in the form of Eq. (2) recall that the exterior
fluxes (¢0 K? ¢I+ljk’ ¢{ok» etc.) are identically zero. When those terms
are dropped from Eq. (29) the symmetry of the remaining expression should
make it clear that requiring variations with respect to the direct flux
be zero leads to the usual adjoint difference equations. To show that the
same is true when there are periodic boundary conditions one must replace
the exterior discrete fluxes in Eq. (29) by the appropriate internal fluxes
before calculating-the variations. For example, if an x-y~z geometry model
has quarter-core symmetry the boundary conditions are periodic at the sur-
faces i = 1 and j = 1, The external fluxes are redefined by

g _ .8 g . .8
%03k T %51k *  %i0k T *1ik
® ] ® X
g _ Mg g . %
%5k ~ %1k %i0k T *1ik (30)

There are also identities relating the coefficients in the leakage terms at
the periodic boundary.

ax; = by i=1...1, Axg = Ay) = AXp; = Ay
DE. zng
Xg %k 1jk - bk - 8
lek dJlk . (31

g 3 D8
ax) Dfy *+ Axg D ax) DS+ ayy DRy

With the identities shown in Eqs. (30) and (31), one can show that adjoint
equations with periodic boundary conditions can be derived from the
functional given by Eq. (29).

To derive the synthesis equations, first substitute the trial functions
for the direct flux [Eq. (16)] and adjoint flux [Eq. (17)] into the
functional [Eq. (29)]. One can reduce the result to

K+1 M M * *
) 1 |a a a a
k=1 m =1 m=1 A% m~k m~k-1 “mk mk mk-1
K M M
ok ey 7 ek Rk
K M K
) S = DL Z By Ay (32)
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by using the definitions given in Eqs. (24) - (26) and

I J

uf ¥ HE.. ax. ay, si8 . (33)

®
Sk = nij 1 °7j Tijk

i
mk . .

g=1 i=1 j=1

Setting the variations of this functional with respect to nonzero,
adjoint combining coefficients equal to zero leads directly to the direct
synthesis equations derived in the last section [Eq. (28)]. Following
the same procedure with the direct combining coefficients leads to a set
of adjoint synthesis equations.

1 ® 1 *
0= - Z —D .. a . .- Z ——0D . a .
nat Azk m°mk “m~k-1 nat Azk+l m mk+1 “m-k+1
k-1 k+1
Y L p + -1 p + Az, R * sz, S
+ hresaa - U aE— -~ Z - aa_z »
nat Azk m~ mk Azk+1 m mk+1 k "m” mk m~k k “mk
k
mat k, k=1... K. (34)

It should be emphasized that the adjoint variables in a synthesis
calculation are combining coefficients, a;k, and not fluxes. Whether or
not the adjoint trial function [Eq. (17)] is a good approximation to the
adjoint flux depends on the user's choice of weighting function. It is
very common in practical calculations to use the expansion functions for
weighting functions also, and this might be a poor choice in situations
where the adjoint is required. In particular, when sodium void reactivity
distributions are to be calculated by perturbation theory it may be
necessary to generate weighting functions from two-dimensional adjoint
calculations.,

When the groups are not collasped in a synthesis calculation the
adjoint combining coefficients will, as best they can, reproduce the
adjoint spectrum. If the groups are partially collapsed and direct flux
weighting is used, however, it will be virtually impossible for the adjoint
trial function to yield reasonable spectra. It has been found that results
can be improved if the direct flux expansion coefficients are scaled before
being used as weighting functions.20,21

%
£ =Byt 35
Hofy = W Hopj - (35)
D. The Solution of the Synthesis Eigenvalue Equations

Equation (28) can be written in the form of an eigenvalue problem if
we drop the inhomogeneous source and break up Ro-m into its fission and
non-fission components.
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- AF (36)

m' at k, k=1...K

E includes the planar leakage, scattering and absorption components of
Equa ion (24). Fm'mk is the fission part of Eq. (24). A is the eigenvalue
(1/k).

Fission Source Iteration with Wielandt Acceleration

SYN3D solves Eq. (28), modified by the Eq. (36), by the fission source
iteration method with the convergence accelerated by Wielandt (or fractional)
iteration.22 The statement of one iteration of the solution can be written
as a matrix equation,

- Ai 4 ;- A; a1 + AE & = Sk’ k=1...K, (37)

where a, is the unknown vector of comblnlng coeff1c1ents (am¥, m at k)

associated with mesh interval k and Ak, Ak Ak and S, are defined by

- _ 1

(Ak)m'm - W Dm'mk ’ (38)
+. 1

(Ak)m’m - Azk + D m'mk+1l ° (39)

(S ) = mzat bz, (A - A) Fouuoan (40)

k
_ 1 . _
(Ak)m m _k Dtk * Azk+1 Dovmke1 * 2%k <hm'mk e Fm'mk) - (4

aék is the combining coefficient from the previous iteration. A, is an
estimate of the eigenvalue. When A, is a few percent less than the
fundamental eigenvalue (the estimated k is greater than the fundamental

k) most problems converge in a very few iterations. An estimate of k is
one of the input parameters to the code; when none is provided SYN3D falls
back on a straight fission source iteration (Ae = 0).

SYN3D requires that for each axial mesh interval the number of group-
weighting functions used (i.e. the number of equations) be the same as the
number of combining coefficients. This means that the matrix A” is square.
However, since the number of combining coefficients may change from one
mesh interval to the next the matrices A, and At may be non-square. Note
that, because of Eq. (20), the first term of Eq. (37) vanishes for k = 1,
and the second term vanishes for k =

The convergence criterion used in SYN3D is that the eigenvalue, A, not
change by more than an input criterion on two successive iterations.
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Solution by Forward Elimination, Backward Substitution

The solution of the block-tridiagonal source problem (Eq. (37)) is
performed by the forward elimination, backward substitution technique (a
specialization of Gauss reduction).23 The first step is to sweep through
the axial mesh generating the following set of matrices, Hy , and vectors, Qk'

iy = [Atl)] A
at k = 1, Ql - [A(;] -1 Sl (42)
] 1
atk=2...K- 1, e [A;Z_Aka'l] A (43)
Q = [AE - A Hk-l] B [Ak Qg * Sk}
at k = K, QF=W-%WHT1[§%J+M (44)

The second step, the backward substitution, is

at k = Qk (45)

=~
P

at k Q * H B, - (46)

[l
=~

)
-
p—
P
1]

Scaling and Differencing

The realities of computer arithmetic can lead to two problems with the
synthesis equations. The first occurs when numbers generated during the
calculation exceed the maximum or minimum magnitudes allowed by the computer.
This can happen during the inversion of Eq. (37) when the normalizations of
the expansion functions are unusually large (or small) and/or when the
spectra of the expansion functions span too many orders of magnitude. Matrix
inversion routines which calculate the determinant are especially wvulnerable.
This is simply a problem with normalization; when it occurs there is probably
nothing fundamentally wrong with the synthesis calculation.

The second problem, linear dependence, was very early recognized as
a potential nuisance,’ but to our knowledge it has never caused much
difficulty. If a set of expansion functions in one group is "almost"
linearly dependent the inversion of Eq. (37) will fail. The best defense
against this, of course, is to know enough about the expansion functions
to avoid this situation by dropping superfluous group fluxes from one or
more expansion functions (an option available in SYN3D).
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As insurance against either of these two problems arising, a trans-
formation is performed on Eq. (37) during its solution. The transformation
has the effect of a change of variables from the original synthesis
approximation

N
g - g 18, 47
ik = L o thiy (47)

where Hﬁ is the input expansion function, to

N
g - g 8
7k nzl bk Cnij (48)

where the transformed expansion functions, Gﬁ, are defined

g - y8 g
Glij Hlij / s7 (49)
g = (48 g _ w8 g =
Gnij (Hnij / sn) (Hlij / sl) ,n=2 ..., N . (50)

s8 is a scaling factor used to change the normalization. At each axial
mésh interval and in each group this transformation has the effect of:
(1) renormalizing whichever expansion function has been designated n = 1
(Eq. (49)), and (2) renormalizing and differencing the other functions
with respect to the first (Eq. (50)). This differencing scheme is a sort
of poor man's orthogonalization.

The relationships between the original and transformed combining
coefficients are

N
g - 38 8 g
by = s3 ay + Z b> (51)
n=2
g . .8 ,8 = 2
b sy a; » 1 2 N , (52)
g g N g g
a]. = (bl - Z bn) / 51 ’ (53)
n=2
a% = bﬁ / sﬁ , n=2...N . (54)

The transformation of the matrices in Eq. (37) is governed by
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G N ' G N '
g=1 n=1 % n g=1 n=1 mon

where A represents any of the matrices (A7, At or AO) operating on the
combining coefficients and B represents a transformed matrix. The
relationships between A and B are

BB - A B/ S8 (56)
B8 €= (A E /5§ - ME8/sB) ,n=2..N, (57)
Aﬁig = 58 Bﬁig , (58)
Aﬁég = 58 (Bﬁég + (Aﬁig /sB) ,n=2..N . (59)

The scaling factors, sﬁ, used were taken from the set of axial
leakage integrals, Eq. (25).

S8 =

n - Putmk (60)

where m' is the composite index for the appropriate group and "first"
weighting function, ng, and m is the composite index for the same group
and n'th function. This choice was made because (1) the integrals Dot mk
were available and (2) the elements of the transformed matrices in the
synthesis equations were on the order of unity.

E. Other Calculations

Multichannel Synthesis

Multichannel synthesis is an extension of the single-channel approxima-
tion in which different combining coefficients are assigned to an expansion
function in separate regions of the x-y plane.l® The multichannel trial
function can be written,

C
g 7 ¥
o5, =
ijk n=1 c=1

£ & 8
ek fneij Bniy (61)

Equation (61) differs from Eq. (11) by the additional summation over the
index ¢ (for "channel") and the multichannel basis functions f%c. Note
that Eq. (61) permits the number and definitions of the sets of basis
functions to differ from one expansion function to another.
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Two constraints should be placed on the choice of basis functions.

The first is that the expression on the right in Eq. (61) must be single-
valued for each (1, j). The second is the spatial analog to the restriction
placed on the group-collapsing matrix (Eq. (15)). Because it is desirable
that the planar flux shape of each expansion function, H8, be recoverable
from the synthesis trial function for the three-dimensional flux, ¢g,

Ln |

§ £8 .. = the same value for all g, i and j. (62)

c=1 Pc1)

Our original intention was to offer multichannel synthesis as an
option in SYN3D. After some experience with small test problems and large,
fast-critical models we concluded that the advantage of improved accuracy
was outweighed by the disadvantage of longer running times and more complex
trial functions, and SYN3D was not carried beyond the single-channel stage.
For experimental purposes and for special applications it is possible to
perform multichannel calculations with SYN3D by factoring in the multichannel
basis functions outside the code,

H8.. > 8 . n8 c=1...C

. .. H5. ., , (63)
nij ncij 'nij n

and treating each product, fﬁc Hﬁ, as a separate expansion function.

Perturbation Theory

The derivation of a perturbation theory expression for the change in an
eigenvalue due to a change in the model, carried out within the framework of
single-channel flux synthesis, leads to the same result one obtains with
derivations based on the original difference equations. Therefore, any
perturbation theory code which is based on the finite-difference equations
in Eq. (1) can be used with fluxes and adjoints calculated with SYN3D.

It is important to remember, however, that a different interpretation must
be given the results. A perturbation theory calculation based on synthesis
fluxes and adjoints answers the question 'what happens to the synthesis
calculation when one perturbs the model?" and not necessarily 'what happens
to the finite-difference calculation?"

III. USER CONSIDERATIONS

This section is a discussion of the mechanics of running SYN3D from
a user's standpoint. It is mostly directed towards the ARC System SYN3D
(as opposed to the stand-alone version available through the Argonne
Code Center). Users who have the Code Center version should read
Section V before Section III.

A, CCCC Standards and the ARC System

A number of features of SYN3D will seem strange unless one is aware
of the ground rules under which the code was written. In recent years
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code development supported by the Division of Reactor Research and
Development of ERDA has been subject to a set of standards defined by

the Committee on Computer Code Coordination (CCCC).2% A major part of
these standards is a set of definitions of a number of binary files,

called standard interface files, which contain most of the data required
for neutronics calculations. The ARC System of reactor analysis codes
developed at Argonne has its own set of standard binary files.2® SYN3D
was written to conform to the CCCC standards but, at the same time, to

be compatible with ARC System modules required in synthesis calculations at
Argonne.

Table III-I lists both the ARC System and CCCC input files used by SYN3D.
The ARC System SYN3D user should be aware of both sets of interface
files; users of the Code Center version of SYN3D need only be concerned
with the CCCC files.

The ARC System SYN3D is really the Code Center SYN3D prefaced by a
translator (TRANSL) which reads ARC System files and writes the corresponding
CCCC standard interface files. Output files generated by both versions of
SYN3D are all in the CCCC formats.

B. Basic Input Requirements

Expansion Functions

The expansion functions, Hg, in Eq. (11), used in each synthesis
calculation must be calculated in separate jobs; SYN3D does not compute
expansion functions. Some suggestions of guidelines for choosing
expansion functions based on Argonne's experience with LMFBR calculations
are given in Section III-H.

The ARC System SYN3D user supplies a number of expansion functions in
either ARC System form (FR.D1l, FR.D2, FA.D1 and/or FA.D2), CCCC form (RTFLUX
and/or ATFLUX) or a mix of the two. The several functions are differentiated
by the CCCC device of a file version number. The current ARC System Standard
Path for SYN3D (STP018) permits up to 10 flux files in the ARC System format
(FR.D1, etc.). The ARC System SYN3D and Standard Path does not distinguish
between flux and adjoint files (e.g. FR.D2 vs. FA.D2). The Code Center
SYN3D permits 10 flux (RTFLUX) files and five adjoint (ATFLUX) files.

The user controls the version number of the expansion and weighting
functions by his assignment of each file to a logical unit number. In the
SYN3D input (SYNFIL) he/she refers to a particular expansion or weighting
function by its CCCC designation (e.g. RTFLUX, version number five), even
though he/she may have supplied the file in an ARC System format (FR.D2,
version number five).

Cross Sections

SYN3D follows the practice of most ARC System neutronics calculations
of permitting cross section input in either microscopic or macroscopic form.
Microscopic cross sections in the ARC System Standard Path STP018 are in
XS.ISO files, and the compositions are defined by the type 13 and 14 cards
of the BCD file A.NIP.2>
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TABLE III-1. ARC System and CCCC Input Files for SYN3D. These are
not all required; same are generated by SYN3D or its
ARC System Standard Path, and others may never be
needed at all

ARC System ARC System
BCD Binary
GEQM

A.NIP BC
B.HOMOG

XS.ISO

XS.C.MIN
COMPXS*

SYNFIL SYNCON*

FR.D1
FR.D2

FA.D1
FA.D2

CCCC Binary Contents
GEODST Model Geometry
NDXSRF Camposition Definitions
ZNATDN
ISOTXS Microscopic Cross Sections
CQOMPXS* Macroscopic Cross Sections
SYNCON* SYN3D Control Data
RTFLUX Flux Files
ATFLUX Adjoint Flux Files

*
COMPXS and SYNCON are code-dependent, binary files which are not
officially part of either the ARC or CCCC Systems.
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STP018 uses the module HOMOG to create the macroscopic cross section
file XS.C.MIN, and the ARC System—-to—-CCCC translator in SYN3D, TRANSL, con-
verts XS,C.MIN to COMPXS. Either XS.C.MIN or COMPXS can be input directly,
in which case the preceding steps in the cross section generation procedure
will be skipped. COMPXS can accommodate directional diffusion coefficients
and "power" cross sections; otherwise it is similar to XS.C.MIN.

The Code Center version of SYN3D can run either from the CCCC
microscopic cross section and composition files ISOTXS, NDXSRF and ZNATDN
or from the macroscopic cross section file COMPXS. In the first case the
SYN3D overlay HMG4C will create a COMPXS file.

Geometry

SYN3D builds up a three-dimensional model of a reactor by stacking
user—-supplied two-dimensional planes. This approach was chosen for two
reasons:

(1) At the time SYN3D was started, Argonne had no user-oriented,
three-dimensional geometry input processor. We did have a
well established, one- and two-dimensional input processor
in the ARC System module GNIP.26

(2) The user was going to have to set up two-dimensional
geometries for the expansion function calculations anyway,
and it would be convenient if he/she could simply reuse
that data without changes.

The ARC System input procedure is particularly suited to generating
a series of two-dimensional geometry descriptions. STP018 looks for a
BLOCK=GEOM card. If it finds one it expects there to be an A.NIP data
set specified for a plane. GNIP processes the A.NIP data to a pair of
GEOM and BC files (version number 1) and TRANSL converts them to a
GEODST file (again, version number 1). STP018 then looks for another
BLOCK=GEOM and a corresponding A.NIP for the next planar geometry description
(this time producing a GEODST, version number 2). This procedure continues
until all the BLOCK=GEOM data blocks are processed. What makes this scheme
convenient is that while the first BLOCK=GEOM must contain a complete A.NIP
(DATASET=A.NIP), subsequent blocks need only contain the type 15 cards unique
to that plane (MODIFY=A.NIP). The manner in which the two-dimensional planes
are stacked to form a three-dimensional model is specified in the SYN3D BCD
input file SYNFIL.

It is possible to input a three-dimensional GEODST instead of several
two-dimensional files., If the SYN3D BCD file SYNFIL does not specify an
axial mesh or a stacking of planes (card types 4 and 5) the code interprets
the version 1 GEODST to be a description of the full model and breaks it up
into a number of two-dimensional GEODST's (version numbers 2, 3, etc.).
This will only work when the expansion functions are also input in CCCC
formats (RTFLUX and ATFLUX). This restriction is due to the translator
TRANSL, and this mode of input only works when there is no geometry or flux
file translation required.
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In describing the geometry input we have been using the example of
three-dimensional models. The same input procedure works for two-
dimensional models built up from one~dimensional 'planes".

Code Dependent Input - SYNFIL

The special BCD input required by SYN3D is defined by the BCD file
SYNFIL. Appendix D is a file description for SYNFIL. SYNFIL must be
included in the ARC System input in a data block BLOCK=SYN3D.

C. Running the ARC System SYN3D - ARCP(O18

The catalogued procedure for SYN3D on the Argonne 370/195 is ARCPO18.
The procedure is listed in Appendix C. ARCSP018 executes the synthesis
Standard Path STP018, which is listed in Appendix B and discussed briefly
in Section IV.

Input and Output Data Sets

Table ITII-2 lists all the input and output data sets that are of
interest to users. Besides the files already mentioned in Section III-B
the list includes the direct and adjoint combining coefficient files
DCCOEF and ACCOEF, the pointwise power density PWDINT, the composition-—
averaged flux file RZFLUX and the synthesis integral library files INTTOC,
VOLINT and DIFINT. Scratch data sets are discussed in Section IV.

File descriptions for the data sets listed in Table III-2 can be
found in one of three places:

For the following ARC System Files see ANL-7711 (Ref. 25)
GEOM, BC, FR.D1l, FR.D2, FA.D1l, FA.D2, XS.C.MIN, A.NIP,
XS .ISO

For the following CCCC Standard Interface Files see Appendix I.
GEODST, RTFLUX, ATFLUX, PWDINT, RZFLUX

For the following code-dependent files see Appendices D and E.
SYNFIL, COMPXS, INTTOC, VOLINT, DIFINT, DCCOEF, ACCOEF

Job Control and Symbolic Parameters

The SYN3D catalogued procedure ARCSPO18 (see Appendix C for listing)
is designed for the convenience of users operating from ARC System data

sets. Table III-2 lists the symbolic parameters available and their
default values.

Sample Input

Figure III-1 is a listing of an input deck. The problem it represents
is Sample Problem 3 of the Code Center SYN3D package (see Section V-E), a
three-dimensional model with control rods. There are six BLOCK=GEOM data
blocks defining rodded and unrodded core, blanket and reflector planes. The

four expansion functions are in the FR.D2 format, and the cross sections are
generated from an XS.ISO file.
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Substitution Symbolic Parameters

ARC SYN3D Input and Output Data Set Names and Job Conmtrol

Job Control Substitution

Symbolic Parameter Default
Logical Unit Data Set Name, Data Set Data Set
Number Version Number  DATASET* Name Disposition Volume Name Disposition Volume®**#*
11 GEOM, 1 GEOMO1  GEOMO1 GEDSPO1 ~ GEVOLO1 GGEOMO1  (NEW, DELETE)
12 GEQM, 2 GEOMO2  GEOMO2 GEDSPOZ ~ GEVOLO2 §GEOMO2  (NEW, DELETE)
20 GEOM, 10 GEOMIO  GEOM10 GEDSP10  GEVOL10 GGEOMIO  (NEW, DELETE)
21 CEOUST, 1 GEODO1
30 GEODST, 10 GEOD10
3 BC, 1 BCO1 BCO1 BCDSPOI  BCVOLO1  §BCO1 (NEW, DELETE)
40 BC, 10 BC10 BC10 BCUSP10  BCVOLI0  §BCIO (NEW, DELETE)
a1 FR.D2, 1%* FLUXO1  FLUXO1 FLDSPO1 ~ FLVOLO1 NULLFILE  (OLD, KEEP)
50 FR.D2, 10%* FLUX10  FLUX10 FLUSPI0  FLVOL10 NULLFILE  (OLD, KEEP)
51 RIFLUX, 1 RIFLO1
60 RTFLUX, 10 RIFL10
61 SYNFIL, 1 SYNFIL
62 COMPXS, 1 COMPXS
05 INTIOC, 1 INIIC1  INTTOCL  TOCDSP1  TOCVOL1 NULLEILE  (OLD, KEEP)
66 INTTOC, 2 INITCZ  INITOC2  TODSP2  TOCVOL2  GINTIOC2  (NEW, DELETE)
67 (file 1)  XS.C.MIN, 1*** XS.C.MIN (OMPXSL  CXSDISP  (XSVOLM EXSCMINL  (NEW, DELETE)
67 (file 2) " " COMPXS2 " " EXSCMIN2 "
68 VOLINI, 1 VOLINI  VOLINT1  VNTDSP1  VNIVOLl NULLFILE  (OLD, KEEP)
69 VOLINT, 2%%*  VOLIN2  VOLINI2  VNTDSP2 ~ VNTVOL2 GVOLINT2  (NEW, DLLETE)
70 DIFINT, 1 DIFINl  DIFINTL  DNTDSPL  DLNIVOL1 NULLFILE  (OLD, KEEP)
7 DIFINI, 2***  DIFINZ  DIFINTZ  LNTDSPZ  LNIVOL2 §DIFINTZ  (NEW, LELETE)
74 DCCOLF, 1 DCCOEF  DCCOEF DCCDSP DCCVOL  §DCCOEF (NI, DELETE)
75 ACCOEF, 1 ACCOLF  ACCOLF ACCDSP ACCVOL  GACCOEF  (NEW, DELETE)
77 ANIP, 1 ANIP
79 (file 1)  XS5.1S0, 1 X5.ISO  MICRXS1 MICRVOL ~NULLFILE  (OLD, KEEP)
79 (file 2) " " MICRXS2 " NULLFILE "
91 ATFLUX, 1 ATFLUX
92 PWDINT, 1 PWDINT
93 RZFLUX, 1 RZFLUX

®
"DATASET" is the name of the file as it should be spelled when specified under BLOCK=0OLD,
BLOCK=GEOM or BLOCK=SYN3D.

k%
FLUX01 through FLUX10 can also be used for FR.D1, FA.D1 and FA.D2 files. FR.D2 is shown above
only as an example

Kkk
The following symbolic parameters are associated with certain of the above files. They did not
fit conveniently into thc table and are included here.

Ekkx

Logical Unit Data Set Name, Symbolic
Number Version Number Parameter Default

67 (file 1) XS.C.MIN, 1 CXSBLK1 1028

67 (file 2) " CXSBLK2 6130

-] VOLINT, 2 LIBBLK2 12280

71 DIFINT, 2 " "
HALFBLK 6130
QRTRBLK 3064
UNITS BATCKDSK

et

Description
BLKSIZL
BLKSIZE
BLKSIZE

"

Half Track BLKSIZLE
Quarter Track BLKSIZL
Units Parameter
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FIGUP® ITT-1. ARC SYSTEM SYN3D INPUT DECK. THE THREE-DIMENSIONAL MODEL
TS ROILT UP FROM TWO-DIMENSIONAL A.NTP DATA SETS.

//SYN3ID EXFC ARCSPO18,
7/ FLUX01='C116.B21006 . TEST3D. PRD2.COREU?

r
7/ FLUX02='C116.821006 .T*ST3D.PRD2. COFER® ,
7/ FLUX03='C116.B21006. TEST3D. PRD2. PLAND® ,
7/ PLUXO4="'C116,B21006.TEST3D. PPD2.RLANR',
’/ RLYOLO1=DTSK98, FLVOL02=DTSK98, FLVOLO3=DISK98,FLVOLO4=DISKI®,
7/ MICRXS1='C116.B21006.XSTSO1. THRRRE?',
/7 MICRXS2='C116.B21006.%ST50. THRGRPF2'
//SYSIN DD *
BLOCK=0LD
DATASET=XS. TS0
DATASET=FLMX01
DATASET=FLUX02
DATASET=FLUX03
DATASET=FLI'X0U
RLOCK=GEOM
DATAS®T=2.NIP
01 TEST3D, TNROPDED RFFLECTOR PLANF
02 0 0 3000 -1 3000 -1 0 1
03 40
ou 3 2 3 2
06 RPFL 0.0 115.0 0.0 115.0
06 BLAN 0.0 95.0 0.0 95.0
06 COPF? 0.0 75.0 0.0 75.0
06 CORE1 0.0 55.0 0.0 55.0
06 ROD1 0.0 5.0 0.0 5.0
06 ROD2 0.0 5.0 65.0 75. 0
06 ROD3 65.0 75.0 55.0 75.0
06 RO D4 us.0 55.0 45.0 55.0
06 RODS £5.0 75.0 0.0 5.0
09 v 1 5. 1 115.
09 Y 1 5. 1 115.
14 c1 P1I239 9.00117 238 0.0064NA 23 ".0104
14 c1 FE 0.01810 16 0.01409
14 c2 PU239 0.00150 238 0.0054NA 23 0.0110
14 c? FE 0.01810 16 0.0139
14 AB u 238 0.0080NA 23 0.0088FF 0.0244
14 AB 0 16 0.0160
14 RB 1 238 0.C145NA 23 0.0066FF 0.0173
14 PR o 15 0.0290
14 RE vy 23 0.00LYFE 0.0691
14 D ¥A 23 0.0104FF 0.01810 16 0.0149
14 RD B10I 0.0090C121T 0.0412
14 nC NA 21 0.02720
15 RC ROD1 ROD2 ROD3 RODY RONS
15 R%® " EFL, BLAN CORE? CORFE2
BLOCY=GEOM
MODI®Y=A.N"D
01 TEST3ID, TUNRODDED BL ANKET PT.ANE
15 RC ROD1 ROD2 FND3 RONUY RO DS
15 RE RRFL

15 AR BLAN CORR1 CCRE2
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BLOCK=GEOM
MODIFY=A.NIP

ARC SYSTFM SYN3D INPUT DECK.
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CONTINUED.

01 TRST3D, INRODDED C)RE PLANE

15 RC ROD1 ROD2 PRODP3 ROD4 RODS

15 °F REFL

15 RB BLAN

15 Cc1 CCREN

15 c2 CORE?2

BLOCK=5EQM

MONIFY=A.NTP

01 TEST3D, RODDED CORE PLANE

15 RD RODT ROD2 ROD3 ROD4 RODS

15 RE PEFL

15 2B BLAN

15 1 CORRE1

15 c2 COR®2

BLOCK=GEOM

MODTRY=A.NTIP

01 T®ST3D, RODDEN BLANKET PTANE

15 RD RODT1 ROD2 ROND3 ROD4 RODS

15 RE REFL

15 AB RLAN CORE?1 CORE2

BLOCK=FEOM

MODIFY=A.NT®?

01 TEST3IN, RONDED REFLECTOR PI.ANE

15 RD ROD1 ROD2 ROD3 ROD4 RODS

15 RE REFL BLAN CORF1 CORE2

BLOCK=3YN 3D

DATASET=SYNFIT

01 3 5RO9P, 3-DIMNENSTONAL MODEL, FLUX WEIGHTED SYNTHRSTS
01 BLANKET FUNCTTONS (3 AND 4) NOT USED FVERYWYERE
01 3D GEOMETRY BIUTLT YP FROM 2D GFODST FILES
02 10 1 20 1
03 1.09 10.0
04 20 200.0

G5 1 0. 20.
ns 2 20. 60.
05 3 60. 100.
05 4 100. 140.
05 5 1490. 180,
05 A 180. 200.
07 RTFLOX 1 0.0 200.0
07 FTFLUX 2 0.0 200.0
07 RTFINX 3 Q. 20.
07 RTFLIX 4 120. 200.
16 1
17 1 2 3

19 1 11 2 10 3 10

21 n

VA
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D. Multiple Problems and Restarts

For most problems the most expensive part of a SYN3D calculation 1is
generating the integrals (Eqs. (24) and (25)) which form the coefficients
of the synthesis equations. If the same integrals can be used for a
number of synthesls calculations the user can save a significant amount
of time,

Mutliple Problems

The simplest way to reuse integrals is to run several problems in a
single job. The ARC System SYN3D does this automatically by looping on
BLOCK=SYN3D data blocks. A problem defined by a second BLOCK=SYN3D uses
integrals generated under the first BLOCK=SYN3D, calculating additional
integrals if required. The output flux file from each loop can be saved
by specifying different version numbers for the output RTFLUX (see SYNFIL
card type 16). Only the last set of combining coefficients can be saved,
however, since SYN3D always writes them to DCCOEF version number 1.

This multiple pass feature is not available in the Code Center SYN3D.
Code Center SYN3D users will have to use the more formal restart procedure

described in the next paragraph.

Restarts — INTTOC, VOLINT and DIFINT

The integrals SYN3D calculates are stored in a library consisting of
three files: INTTOC, VOLINT and DIFINT. SYN3D always writes these files
with a version number of 2. If these files are input with a version
number of 1 the code will merge the old integrals with whatever integrals
it still must calculate before writing the output libraries. The version
1 files are not changed.

File descriptions for the library files are in Appendix E. INTTOC
is a short file containing the table of contents for VOLINT and DIFINT as
well as the general problem data. DIFINT contains the integrals associated
with the axial leakage, Dpvpi (Eq. (25)). VOLINT contains four types
of integrals which are referred to in the coding and in the SYN3D output
as REM, FIS, POW and FLUX. REM and FIS are, respectively, the removal

and fission components of R mk (see Eqs. (24) and (36)). POW is the
planar power integral,

G I J
PO, = uf® Ax, Ay. pS.. HS.. . 4
nk gzl izl jzl i%i lek nij (04)

where pgjk is a "power'" cross section supplied in the COMPXS file.
Eq. (64} is written for an x-y plane; one can obtain the expression for

other geometries by replacing Ax, Ay by the appropriate volume element.
The FLUX integral is, as one might guess,

G I J
b b
FLUX] = ] u’® ¥ V7 ax. ay, HE. .
LS - O R SRS RS (65)
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The index b regers to a collapsed group. Recall that when group collapsing
is not used u®” is the Kronecker delta (ugb = 1 when g = b, = 0 otherwise).

One can restart SYN3D to do another synthesis calculation or simply to
obtain further edits for a problem run previously. In the latter case
DCCOEF and/or ACCOEF must be among the input data sets.

SYN3D cannot be restarted in the middle of the synthesis integral
calculation or the middle of the solution routine. If the job terminates
before completing one of those two stages, that particular stage must be
repeated.

E. Edits and Output Options

SYN3D has some standard edits, over which the user has no control, and
some optional edits. Appendix H contains output from the sample problems
in the Code Center package (Section V-E).

Standard Output

SYN3D always lists the SYNFIL input data and two pages describing the
model and synthesis trial function (in terms of CCCC files). When
logarithmic boundary conditions are used the constants C; and Cy listed in
the edits refer to Eq. (2) in Section II.

ctpén - v B+ cEeb=o, 2)

In addition, SYN3D edits the integral tables of contents, the eigenvalue
and the combining coefficients (a ).

The standard output files are:

INTTOC, 2

DIFINT, 2

VOLINT, 2

DCCOEF, 1 (for a direct solution)
ACCOEF, 1 (for an adjoint solution)

Optional Output

SYNFIL card type 16 through 21 specify output options. Flux and adjoint
edits may be specified by group and plane. Pointwise power density edits
may be requested by plane. SYN3D will also edit the composition-averaged
group fluxes (the contents of the RZFLUX file) and the perturbation theory
denominator,

G I J '

G '
vig ¢8.. v.. .
ng g‘zl izl jzl kZ q)ljk X8 vLg q)ijk Vle

(66)

where the symbols were defined for Eqs. (1) and (6).
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The optional output files are:

RTFLUX, N (N specified by user)
ATFLUX, N (N specified by user)
PWDINT, N (N specified by user)
RZFLUX, N (N specified by user)
GEODST, N (N specified by user)

The output, three-dimensional (or two-dimensional) GEODST file may be
useful when the input geometry has been specified by a set of two-
dimensional (or one-dimensional) GEODST files.

Combining Coefficient Plots

SYN3D will edit printer plots of the axial power distribution,
(power), = Z Z POW 2, (67)
n=1 b=1

and the axial group fluxes (after group collapsing)

N
(flwob = ] P B - (68)
n=1

Powgk and FLng are defined by Eqs. (64) and (65). The plots show the
totals (Eqs. (67) and (68)) as well as the modal components (for each n).
The output from Sample Problem 3 in Appendix H shows one of these plots.

F. Error Messages

Errors caught by SYN3D during execution are identif:ied by subroutine
name and an error number. Appendix F is a complete list. Non-fatal errors
(positive error numbers) are flagged but never cause the termination of a
run; they are frequently anomalies in the input which suggest user errors.
Fatal errors will not cause the job to terminate immediately; SYN3D will
continue as far as it can before forcing an abnormal termination through
subroutine ERROR.

G. Storage Requirements and Running times

Data storage during a SYN3D calculation is managed dynamically through
the BPOINTER routines (see Section IV-C for a description of BPOINTER). The
BPOINTER storage container size required on input card type 3 of data set
SYNFIL should be set as large as practical for models of any significant size.
SYN3D keeps in-core as much data as it can in order to minimize I1/0 time and
makes use of all the container it is given. A very rough guess at the
minimum size required is the largest of the three expressions given below:
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5000 + 70+G + 7-G5,  2-1-J,

or 5000 + 7-(N-G)% . (69)

G is the number of groups, I is the number of first-dimension mesh intervals,
J is the number of second-dimension mesh intervals, and N is the maximum
number of expansion functions used simultaneously at any one axial mesh
interval. Users of the CDC version of the Code Center SYN3D may run into
trouble at about N*G = 50. Some coding changes are suggested in Section V-F
which will alleviate the problem.

Running time can vary dramatically, depending on the complexity of the
model and the synthesis scheme used. The time required to do the integrals
is proportional to the square of the number of groups (before group col-
lapsing), the number of planar mesh points, the number of different axial
zones, and the square of the number of expansion functions. The time for the
solution of the synthesis equations is proportional to the number of itera-
tions, the number of axial mesh intervals, the cube of the number of groups
(after group collapsing) and the cube of the number of expansion functionms.

Table III-3 shows running times for two fast critical assembly models.

H. Applications of Synthesis

Choosing Expansion Functions

The choice of expansion functions is very important to the success of
the synthesis approximation, but we will touch on that subject only very
briefly in this report. The experiences of many users can be found in the
Refs. 7, 9, 16, 19, 20, 27-30. We will summarize here some of Argonne's
recent experience with SYN3D calculations of fast critical assemblies.27-29

We have settled on different prescriptions for high-reactivity (core)
and low-reactivity (blanket and reflector) planes of a model. For high-
reactivity planes the best choices are critically buckled, eigenvalue
calculations. It is not necessary to fine-tune the buckling to force the
two-dimensional eigenvalue to be exactly that expected for the three-
dimensional model; 1% or 2% differences are probably close enough. We have
tried expansion functions which are calculated with group- and region-
dependent bucklings determined from an r—-z model; synthesis calculations
based on these expansion functions give better results than calculations
based on uniformly buckled expansion functions, but the advantages are
probably outweighted by the nuisance of setting up the extra r-z model.
Our current practice is to choose a single, constant buckling,

B% = (w/L)? , (70)

based on an effective unreflected core height, L, which is within 10 cm.
of the value that would be required to get the expected critical eigenvalue.
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TABLE III-3. ARC System SYN3D Running Times and Storage Requirements
for Two Fast Critical Assembly Models on the IBM 370/195.
The GCFR Model was Run at Two Different Container Sizes

Model GCFR ZPPR3
Groups 11 28
Spatial Mesh (x-y-z) 25 x 27 x 18 54 x 25 x 22
Axial Zones 4 3
Expansion Functions 2 3
Iterations 5 4
BPOINTER Container 40,000 8,000% 60,000
REGION Size (K-bytes) 650 375 800
CP Time (min) 0.9 0.9 8.9
WAIT Time (min) 1.7 2.4 3.3
Total Time (min) 2.6 3.3 12.2

*®
This was the minimum container size, rounded to the next 1000 words,
for which the GCFR model would run.
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For low-reactivity planes such as a blanket zone, or no-reactivity
planes like a reflector, an eigenvalue calculation is a poor (or even
impossible) way to generate characteristic planar shapes. Our current
practice is to obtain expansion functions from inhomogeneous calculations
in which the fixed source is the product of the diffusion coefficient in
the zone of interest times the expansion function characteristic of the
adjacent, higher-reactivity plane. The philosophy behind this choice is
that the most important source of neutrons in a low-reactivity plane is the
leakage from a high-reactivity plane, and that leakage source is roughly
proportional to:

(1) the neutron distribution in the high-reactivity plane, and

(2) the ability of neutrons to diffuse into the low-reactivity
Plane.

We have applied this prescription almost entirely to axial blankets; we are
not usually so interested in reflector zones that it is necessary to supply

a reflector expansion function.

Blanket Functions - STP016, AJC10 and ARCSPO16

An ARC System Catalogued Procedure, ARCSP016, and Standard Path,
STP016, have been written to set up a fixed source for a subsequent
DIF1D or DIF2D calculation of a low-reactivity expansion function.
ARCSP016 is listed in Appendix J, and STP0O16 is listed in Appendix K.
Basically, STP016 calls the usual ARC System geometry and cross section
processing modules to generate GEOM and XS.C.MIN files and then calls the
module AJC010, AJC010 multiplies an input flux distribution (FR.Dl or
FR.D2) by the local diffusion coefficients and writes a fixed source
file (ES.D1D or ES.D2D). The symbolic parameters for ARCSP016 are listed
in Appendix J.

An ARCSP016 job step is usually followed immediately by an ARCSP0OO1
(DIF1D) or ARCSP0OO3 (DIF2D) job step. Figure III-2 shows an input deck for
calculating a blanket function for the sample problems described in
Section V-E. Quirks in the DIF2D Standard Path make it necessary to
include a type 19 card in A.NIP (even though the data on that card is not
used) and to include DATASET=ES.D2SH in the DIF2D BLOCK=0LD (even though
no such data set exists). Note that the A.NIP created in the first step
is passed to the second.

IV. CODE STRUCTURE AND PROGRAMMING CONSIDERATIONS
This section describes the structure of SYN3D from a programmer's
standpoint. It is a survey of the several distinct code blocks making
up SYN3D and is intended as an aid to users who wish to make changes

to the code or who wish to understand the flow of the calculation.

A, The ARC System SYN3D

The differences between the Code Center SYN3D and the ARC System
SYN3D are in operating environment; the bulk of the coding (specifically,
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FIGTR® ITI-~2. 1INPUT FOR A BLANKET EXPANSION FUNCTION CALCULATION OSING
ARCSPO16 AND ARCSPO3 (DIF2D).

//STE?? EXEC ARCSPO16,

// COMPXS1='C116.9821006. TEST3D.XSCMIN.F1*,

// COMPXS2='C116.B21006.TEST3D. XSCMIN.P2',

// CXShHTSP=! (OLD, KEEP) ' ,CXSVOLM=DISK98,

// FLUX2D='C116.921006.TRST3D.FRD2.CORFU' ,FLUXVOL=DISKI98
//SYSIN DD *

BLOCK=0L"

DATAS®T™=FR.D?
DATASET=XS.C. MW
BLOCX=STP0O16
DATASET=A.NIPD

01 TEST3D, “NRODDED BLANKET PLANF

02 0 0 3000 -1 3000 -1 b 1
15 AB BLAN CORF1 CCRE2

15 EC ROD1 FROD2 ROLC3 ROD4 RODS

19 OREFL 1.0
/*

//STEP3 EXEC ARCSPOO03,

/7 COMPXS1='C116.R21006.TEST3D. XSCHIN.F 1!,
/7 COMPXS2=1C116.821006.TESTID. XSCMNIN. F2°',
7/ CX5DISP=' (OLD, KETP) *,CXSVOLM=DISK9S,

V4 MICRXS1=NULLFILE,

/7 MICRXS2=NULLFILF,

// RFALFLX='C116.821006.TEST3D.FRD2.BLANU",
/7 RFEALVOL=DISK98R,

7/ PFALDSP=' (OLD, XKZEP) '

//FT19%001 DD NSN=SANTP,UNIT=SASCR,DISP=(OLD,DELETF)
//FT367001 DD DSN=£ESD?D,DISP= (OLN,DELFTE),VOL=SFE=SCROO1
//FTS4FON1 DT DISP=(OLD,DELETE) ,UNIT=3330,VOL=SER=SCRON1
//SYSIN DD *

BIOCK=0LD

CATASET=A.NIP

DATASET=XS.C.MIN

DATASET=FS.n?2D

DATASET=FS. D2SH

RLOAK=STP0N3

DATASET=A.DTF2D

01 TE5ST3D, UNRODDFED BLANKET PLANE

01 0 0 0 3 1 5 0 1

01 1 1 1

02

03 1 3 3 8 3 30000 0

04 1.0r-5 1.0F-5 1.0E-5 0.0 0.0
0s 300 1 3 3 8 3

06 1.0%-8 0.0 0.0

DATASET=A_PDIF2D

01 4 n 0

/%


http://B2100
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the overlays CARDS, INTEG, SOLVE and EDITS) is identical. The ARC System
synthesis Standard Path, STP018, calls a number of modules (among them
SYN3D) in performing a synthesis calculation; the Standard Path and
associated, additional ARC System modules have not been included in the
Code Center SYN3D package.

STP018
Appendix B is a listing of the ARC System synthesis Standard Path,

STP018. In addition to the SYN3D module, which is designated NUC01l2 in
the ARC System, STPO18 may execute one or more of the following modules:

NUIOO01 The cross section homogenization input
processor.

NUC001 Cross section homogenization.

NUIOO4 Triangular mesh geometry input processor,

NUIOO02 General geometry input processor.

File Definitions

The ARC System SYN3D uses ARC System files, Version III CCCC files
and a number of scratch files. The ARC System and CCCC files are discussed
in Section IIT of this report. The official definitions of the required
Version III CCCC files are given in Appendix I along with a discussion of
the one instance (in a triangular mesh GEODST file) where the SYN3D require-
ments and the official definitions differ. Scratch files are defined in
Appendix E.

B. Overlay Structure

Figure IV-1 is a diagram of the SYN3D module indicating the calling
sequences of the overlays and subroutines. The Code Center version of
the code does not include the TRANSL branch. The ARC System SYN3D does
not contain the HMG4C branch. The functions of the main driver and each
of the six primary overlays are discussed below. Table IV-1 lists each
subroutine and common block and includes a brief description of functions
performed.

Main Driver

The main drivers of the Code Center and ARC System versions of SYN3D
differ somewhat in form but are similar in function. Each is a short
routine which sets the values of a number of code dependent parameters and
then calls the primary overlays which perform the synthesis calculation.

In the Code Center version the main driver handles the SEEK initialization;
in the ARC System this function is accomplished in the Standard Path.

TRANSL

TRANSL is a code block required in the ARC System SYN3D as an infer-
face between ARC System files and the CCCC files that SYN3D works with.



TRGEQO 1 ———TRGEO2
——TRANSL———{ZTRFLWX
TRXSCH
READCD
—-CARDS—————{EBRKUP
RITSYN
—TYIN
RDNDX
——0VL1-——————{£RDATDN ATDN3
ISOR14 ———EDTISO
VSCAT —— PARSET
L HMG4C- L ovL2 ISORSB————{E?PDATB
STNSET FTSPEC
NBLSET WR IC1
INTSFT }—0VI3 WREC2
0OnTT 9 REC3
MATN DRIVER WRECUY
SETK EDT XS 1
BPOTNTER L—OVLQ——————{EEDTXSZ
LTNES SVXS
REDTOC
ERROR —INPRO?
REED - EDMOD
RIT® | _TNPRO?2
TTMFR —EDTOC
L TNPROU
% TEG __ REWRIT WRITXS
NYTRLC |-SETUP
PLACE  |—DECIDE
L INT1 INTI1
L INTU
__INT2 INT21
L TNT3 INT31 TNT2?
INTRTT
RTTTOC
DIVVY
I — SOLVE WINTGL ORTH
FILLUP CALPOW SHUFFL
KIZIG SPROR ARITH
0UTPRO INVERT
REDED
PDENOM
—ENITS RITGFO
PLUX 3D ————TWODPR
PLOTS PGPLOT
FIGUR® IV-1. SYN3D PROGRAM STRUCTURE SHOWING SUBROUTINE CALLINS SEQUENCES.

TRANSL IS USED ONLY TN THE ARC SYN3D, HMGUC TS USED ONLY IN
THE CODE CENTER VFRSION. ROUTINES CALLED BY SEVERAL SUBROUTINES
IN A BRANCH ARE LISTED UNCER THE BRANCH NAME. FOR EXAMPLE,

SEEK IS USED THROWGHOUT THE CODE, QUIT IS CALLED BY SEVERAL
SUBROUTINES IN HMGUC, ETC.
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SYN3ID SUBROUTINRS AND COMMON BLOCKS.

ROUTTNFS USED THROUSHOUT SYN3D.

BULK
CLEAR
ERROR
FRER
IpT2
TPTERR
I5RT
LTNES
POTINTR
PJRGE
pPgTv
RFDEFHM
REDTOC
RE®D
RTYTE
SETK
TTM=R
TIipogm

BPOINTER RONTINE, INITIALIZES BULK STORAGE (LCM).
RPOINTER ROUTINE, 7ZEROES ZRRAY.

ERROR ROUTINE.

BPOINTER RONTINE, RFLEASES BPOINTER CONTAINER.
RPOTNTRER ROUTINE, RETURNS POINTER FOR SUBARRAY.
BPOINTRER ROUTTNE, RETURNS NUMBER OF BPOINTER ERRORS.
RPOINTER ROTVTINEF, RETORN POINTFR FOR ARRAY.

PAG™ HEADTNGS.

BPOTNTER ROUTINE, INITIALIZATION.

BPOINTER ROUTTNE, SHIPTS ARRAY STOFAGE TO SQUEEZE OUT
RPOINTER ROUTINE, RESERVES STORAGE FOR RRRAV.
BPOTNTER ROUTTYNE, CHANGES STORAGE FOR ARRAY.

READS INTTOC FILE

RFADS BINARY FILES.

“RITES BTNARY FILES.

CCCC FTIL® MANMAGER.

RETURNS TIMF, DATE, FTC.

BPOTINT=P ROUOTTNE, RELFASES STORAGE FOR ARRAY.

COMMON BRLOCKS.

ARRAY
HMGPTR
HO"TN
LTNK
LOCATE
MASTRR
ouTPIT
POTNT
POINTC
POINTE
PCTNTS
REF
SCAT
TRAN

REFERENCE PNOINT FOR BPOINTER CONTAINER.
RPOTNTER POINTERS FOF HMGUC.

TO PARAMETFRS.

DATA FOR LINES.

BPOTNTER PAPAMZITKERS.

CENERAL SYN3ID DATA.

TO PARAMETEFR.

RPOINTER POTNTERS FOR INTEG.

BPOINTCR PNINTERS FOR CARDS.

BPOINTER PNINTERS ¥OR EDITS.

RPOTNTEE POTNTERS FOR SOLVE.

GENFERAL H“GUC DATA.

SCATTERING CROSS SECTION PARAMETERS FOR HMGU4C.
NATA ¥HOR TPYANSL.

BLANKS.
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TRBLFR TV-1, SYN3D SUBROUTINFS AND COMMON BLOCKS. CONTINUED.

TRANSL = ARC TO CCCC CONVERSTON (ARC SYSTFW ONLY).

TRFLUX RFADS FR.D1, FPR.D2, FA.D1, FA.D2, WRITES KRTFLUX.
TRREO1 PTADS GEOM AND BC, WRITES GEODST.

TRGEO2 TRANSLATES BOUNDARY CONDITIONS.

TRXSCM RFADS 2-FILE XS.C.MIN, WRTITES COMPXS.

CARDS - PROCESSES CONDF-DEPENDENT, BCD DATA.

BRKUD BER¥AKS 3D MODEL GEOMETRY TNTO SEVERAL 2D GRODST FILES.
READCD EERDS BRCD CRRD INPUT.
RITSYN "RITES SYNCON FILE.

HMGUC - CREATES MACROSCOPIC CROSS SECTION FILE, COMPXS (CODE CENTER SYN3D ONLY).

ATDN?Z PEADS ZONE ATOM DENSITIES.

DRLSET MOVES DCUBLE-PRECTSTON LATA.

EDTISO FEDITS RECORDS 2 AND 3 OF ISOTXS FILE.

EDTXS1 FDITS RECORDS 1 AND 2 OF COMPXS.

EDTXS2 EDITS RECOPDS 3 AND 4 OF COMPXS FOR A SINGLE COMPOSTTION.
FARSET PEVFERSE OFDFR ANXD MOVE SINGLE-PRECISION DATA.

FTSPEC COMPUTES PROMPT FTSSTION SPECTRUM.

INTSET MOVES INTEGER DATA.

ISOR14 FERDS RECORDS 1-4 OF ISOTXS FILE.

TSORS8 FEADS ISOTOPE-NEPFNDENT ISOTXS RFCORDS.

ovr 9 DRIVE® FOR TNITTAL CROSS SFCTION INPUT PPROCESSING.
ovr.2 DRTVER FOR MICROSCOPIC DATA PRCCESSING.

OVL3 TRITES COMPYS FILE.

ovLy EDITS COMPXS FILF.

QUTT FATAL ERPOR MESSAARF,

RDNDY FEADS NDXSRF FILF.

RDATDN KEADS ZNATDN FTILF.
SINSET MOVTS SINGLE-PRECTSTON DATA.
SVSCaT SCATTERING CROSS SECTTON PROCESSING.

SVXS PICKS TP MACPROSCOPTIC DATA.

TYTN COMMUNICRTION WITH THE REST OF SYN3D.
UPDAT® BUILDS UP MACRCSCOPIC DATA.

# REC1 VWRITES RECNRD TYPE 1 OFP COMPXS FILE.

WREC2 WPITES RECORD TYPE 2 CF COMPXS FILE.

ARTC3 *RTTFS RFCORD TYFE 3 OF COMPYS FILE.

JRRCY WPTTES RECORD TYPE 4 OF COMPXS PILE.
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TABLE 7V-1, SYN3D SUBROUTINES AND COMMON BLOCKS. CONTINDED.

INTEG - CALCULATES SYNTHESIS INTEGRALS.

DECIDE CHOOSFS INTEGRALS TO BE DONE ON EACH PASS THROUGH INTEG.
EDMOD EFDITS MODEL DESCRIPTION.

®DTOC TDITS INTEGRAL TABLE OF CONTENTS.

INPRO1 PROCESSES CODE-DEPENDENT INPUT FROM SYNCON.

INPRO2 DETERMINES WHAT INTEGRALS MUST BE CALCULATED.

INPROG MAKES DATA MANAGEMENT DECISIONS.

INTRIT ¥RTTES RECORDS OF OOUTPOT INTEGRAL FILE.

INT1 CALCULATION OF SCATTERING, ABSORPTION AND FISSTON INTEGRALS.
INT1 CRICULATION OF SCATTFRING, ABSORPTION AND FISSION INTEGRALS.
INT2 CALCULATION OF PLANAR LEAKAGE INTEGRALS.

INT21 CALCULATION OF PLANAR LEAKAGE INTEGRALS.

INTR CALCULATTION OF AXTIAL LEAKAGE INTEGRALS.

INT31 CRLCULATION OF AXTAL LEAKAGE INTEGRALS.

INT32 CALCULATION OF AXIAL LEAKAGF INTEGRALS.

INTUY CALCULATION OF FLUX AND POWER INTEGRALS.

NYTRLC PETURNS DATA REWRITE PARAMETERS.

PLACE STORES INTEGRALS IN OUTPUT ARRAYS.

REYRIT EEWRITES FIUYES, GEOMETRY DATAR AND CROSS SECTIONS.
RITTOC FRITES INTTOC FILE.

SETUP OPFNS OUTPUT INTEGRAL FILES.

WRI TXS PROCESSES CROSS SECTIONS FOR REVRIT.

SCLVF - SFTS UP AND SOLVES SYNTHESIS EQUATIONS.

ARITH MRTRIX ARITHMETIC.
CALPOW CALCULATES TOTAL POWER.
DIVVY MAKES DATR MANAGEMENT DECISTONS.

FILLUP BUILD EQUATION COEFFICIENT MATRICES FROM INTGLS FILE.
INVFRT MATRIX INVERSION.

KIZIG RETURNS AXIAL MESH DATA.

ORTH CHANGF OF VARTIABLF TRANSFORMATION OF SYNTHESTS EQUATIONS.
ONTPRO ¥DITS, WRITES COMBINING COEFFICIENT FILE.

SHUFFL SHIFTS INTEGRALS IN EQUATION COEFFICIENT MATRICES.

SPROB DTRECTS SOLUTION OF SOUWRCE PROBLEM.

AINTAL REWRITES TNTEGRALS TO TNTGLS FILE.

EDITS - T®DIT PACKACE.

FLNX3D RTFLTX, ATFLUX, EWDINT AND RZFLUX EDITS AND OUTPUT FILES.
PDENOM PEFRTURBATION DENOMINATOR.
PGPLOT PPINTFR PLOTTER.

PLOTS SETS 0P COMEINING COEFFICIENT FLOTS.
REDED INPUT PROCESSOR FOR EDITS.
RTTGFO WRITES GEODST.

TWODPR TRABLE EDITS.
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When there are input GEOM and BC files TRANSL translates the data into
corresponding GEODST files. When there are input FR.D2 (or FR.D1) files
TRANSL creates the corresponding RTFLUX files. It distinguishes between
FR.D2 and FR.D1 by checking the dimensionality of the GEODST files.
Finally, TRANSL rewrites the data in an input XS.C.MIN file into the
COMPXS format.

CARDS

The maln purpose of CARDS is to read BCD data and write the binary
file SYNCON. The value of the integer variable IWHERE (defined in the
main driver and transmitted to CARDS through the common block HOWIN)
identifies the operating environment (ARC System or Code Center) and
determines where the BCD data comes from.

In the Code Center version (IWHERE = 1) the SYN3D input, starting
with the cards-per-card-type data (see section V of this report), is
read from the card input file. The logical unit number of the card
input file, NFLIN, is set in the main driver and transmitted to CARDS
through the common block HOWIN. In the ARC System SYN3D (IWHERE = 2)
the BCD input is contained in the ARC System BCD file SYNFIL. In this
case the logical unit number is determined through a call to SEEK.

The subroutine READCD reads and stores all the BCD data. The sub-
routine RITSYN writes the SYNCON file, which is essentially a binary
version of SYNFIL (see Appendix E). The first record contains a single
number, the largest card type number. The second record contains the
number of input cards for each card type. Each subsequent record contains
the data on an input card, with the card type number (columns 1-2) omitted.

If the user wishes to install some other input procedure, CARDS can
be eliminated entirely, just so long as it is replaced with some other
method of generating SYNCON.

CARDS performs one other function. SYN3D normally operates with
separate GEODST files for each of the planes of a model plus additional
data in SYNCON specifying how the planes are to be stacked together.

When a single GEODST file is input, and the "stacking" instructions (card
types 4 and 5) are omitted, subroutine BRKUP converts the single input
GEODST to a number of GEODST files of lower dimensionality and constructs
the necessary card type 4 and 5 data before writing SYNCON.

HMG4C

HMG4C is used in the Code Center version of SYN3D to create macroscopic
cross sections from input microscopic data; in the ARC System environment
this calculation is performed outside the SYN3D module by the ARC System
modules NUIOO1 and NUCOO1l, and HMG4C is not used. HMG4C reads the three
CCCC files NDXSRF, ZNATDN and ISOTXS and writes the macroscopic cross
section file COMPXS (see Appendix E). When a COMPXS file is input to the
code, the main driver recognizes the fact and omits the call to HMG4C.

After reading ZNATDN, NDXSRF and the isotope independent data of
ISOTXS, into core HMG4C attempts to hold all the macroscopic arrays which
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are to be computed in the remaining BPOINTER container space. If this is
possible a single pass is made through the ISOTXS file and the contribution

of each isotope is added to each macroscopic cross section of each composition
containing that isotope. If all the macroscopic data will not fit in the
available core, the code determines the maximum number of compositions which
will fit in a single pass. As many passes through ISOTXS are then made as

are required to process all the data. The results of each pass are written

to a scratch file (HFILE) for temporary storage before being written to the
output COMPXS.

The COMPXS file has provision for directional diffusion coefficient
data. HMG4C only supplies default values for this data - unity for the
multipliers and zero for the additive terms (see Appendix E). To use
directional diffusion coefficients in SYN3D the user must supply an
appropriate COMPXS file from outside the code.

INTEG

The integrals required for the synthesis equations (see Section II of
this report) are calculated by the INTEG overlay. These integrals are
written into the library files VOLINT and DIFINT, with a table of contents
and supporting data for the model written to the INTTOC file (see Appendix E).

Subroutine INPRO1 reads input data from SYNCON and checks it for
errors. Subroutines INPRO2 and INPRO4 inspect the model, determine what
integrals are required and make data management decisions for the cal-
culation of the integrals.

REWRIT rewrites the expansion and weighting function fluxes and the
planar geometry descriptions into the REQFLX file (see Appendix E) and
revrites the required macroscopic cross sections into REQXST (see
Appendix E). All the point group fluxes and mesh interval data
associated with a number of adjacent rows of mesh intervals are combined
into each record of REQFLX. The size of the records and, therefore, the
number of rows represented in each record are determined at run time and
depend on the available BPOINTER container space. The macroscopic cross
sections are rewritten with the diffusion coefficients segregrated (in
separate records) from the removal and fission data. Again, the REQXST
record size is determined at run time. Each record of removal/fission
data contains cross sections for all groups for as many compositions as
the record size allows. Each record of diffusion coefficient data contains
coefficients for all compositions for as many groups as the record size
allows.

The integrals are calculated inside a nest of loops over records of
REQFLX and REQXST. Space is reserved for as many output records of inte-
gral library files (VOLINT and DIFINT) as can fit in core with one record
of REQFLX and one record of REQXST. The integrals to be saved in those
output records are built up during loops over REQFLX records (the inner
loop) and REQXST records (the outer loop). The order in which the inte-
grals are to be done is determined in subroutine DECIDE; in an effort to
minimize arithmetic, integrals requiring the same two functions are done
simultaneously.
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The manner in which the input fluxes, geometries and cross section data
are rewritten for a particular job 1s described in the SYN3D output under
the heading "DATA MANAGEMENT PARAMETERS FOR INTEGRAL CALCULATION'". The
table of contents of the output DIFINT and VOLINT files is also edited.

Although the exact size of each VOLINT and DIFINT record depends on
the integrals contained, a maximum record size, LENINT, is set in the main
driver. The current value of LENINT has been arbitrarily set at 2000 words
(REAL*8 words on IBM machines).

SOLVE

Overlay SOLVE sets up and solves the synthesis eigenvalue problem.
In a series of calls to subroutine FILLUP the code determines the order in
which integrals are going to be needed during the sweep through the axial
mesh (see section II-D for the solution algorithm). Whenever possible,
integrals required to set up equations at one mesh interval are saved and
reused at the next. The required integrals from VOLINT and DIFINT are re-
written to a scratch file INTGLS in the order in which they are to be
needed. Data management decisions required to set up the integral re-
writing and later solution are made in subroutine DIVVY. The integrals
are rewritten in WINTGL.

The inhomogeneous problem solution which is the basis of the eigen-
value calculation (see Section II-D) is carried out in subroutine SPROB.
SPROB sets up the synthesis equations with the aid of subroutine FILLUP,
now operating in a mode in which it retrieves integrals from the INTGLS
file, and subroutine SHUFFL, which rearranges elements of the equation
matrices in order to reuse integrals during the sweep of the axial mesh.
During the forward-elimination part of the sweep the H matrices (see Egs.
42 and 43) are stored in the file HFILE.

After the eigenvalue iterations subroutine OUTPRO edits the combining
coefficients and writes the combining coefficient files, DCCOEF and ACCOEF.

EDITS
The EDITS overlay handles all the optional output edits and files.

C. BPOINTER, A Dynamic Storage Allocation Subprogram Package

BPOINTER is a general, FORTRAN subprogram package which was developed
to alleviate bookkeeping chores associated with the use of dynamic storage
allocation techniques,2?

Programs which use BPOINTER tend to be structured in subroutine form.
A control routine is used to define one or two large blocks of storage
(called the container array) and to make the appropriate calls to BPOINTER
to control the allocation of storage within the block(s). Calls to
calculational subroutines transmit pointers corresponding to appropriate
array locations through the calling sequences. All BPOINTER capabilities
are accessed through an appropriate call to an entry point, subroutine or

function subprogram. The following capabilities are available in the
BPOINTER system:
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(a) Storage of data in and retrieval of data from the container
array, via user defined variable arrays.

(b) Purge of variable arrays stored in the container array.

(c) Automatic "cleanup" of the container array when more
storage is required.

(d) Re-definition of array sizes without loss of data already
stored in the array.

(e) Array dump of selected integer, floating point or BCD
arrays in a prescribed format.

(f) Trace dumps of BPOINTER activities.
(g) Status reports of the BPOINTER tables.

Detailed program documentation including flow charts, common block
information and subprogram descriptions is available in Ref. 25. This
section is intended to provide a brief description of how the program
package operates. The major differences between the IBM and CDC stand-
alone versions of the program package are also noted.

The short example listed in Fig. IV-2 is intended to illustrate
the structure of a program using the BPOINTER package. This example
shows the manner in which a container is allocated, pointers defined
and used, and the container released.

Brief descriptions of all the BPOINTER entry points, subroutines
and functions are given in Table IV-2.

All dynamically allocated arrays are addressed relative to the common
block /ARRAY/ which contains a single array element, BLK(1). In the IBM
version of the code the element must be declared DOUBLE PRECISION. In
some versions of the CDC BPOINTER (not the version accompanying the
Code Center SYN3D, which does not use LCM) a second common block /ARRAY2/
is used to address arrays allocated to a large core memory container. In
versions of BPOINTER which use LCM this common block also contains a single
array element, BLKECS(l), which must be declared a LEVEL 2 variable. In
the SYN3D BPOINTER package BLKECS appears in the coding but is equivalenced
with BLK. The equivalent of the large core memory container on IBM
equipment is a second container which may be given a HIARCHY 1 location
but is addressed in precisely the same manner as the first (SCM) container.
The one word assigned to the container by the source language program pro-
vides a reference address. At execution time machine language routines
(ALLOC1, ALLOC2 on IBM, MEMGET1, MEMGET2 on CDC) are used to obtain the
addresses of core which are available to the program for the allocation
of data arrays. These blocks of core are allocated in the following manner:
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FIGORE IV-2. EYAMFLF OF BPOINTFR USE.

BPNINTER EYAMPLE
DEFINE CONTAINER COMMON BLOCK

ann

REAL*¥8 RLE, FLUX, POWER

COMMON/ARRAY/BLK (1)

DIMFNSION RLKUG (1)

EONTIVALENCE (BLK (1) ,BLKY (1))

DATR FLUX/6HFLUX /, POWER/6HPOWER /, MAXSIZ/10000/
NDATA Tusu/, I8/8/, 1I0/0/, NG/27/

ATLOCAT®R CONTA1FER WITH MAXSYZ WORDS OF SCM AND NO LCH

ann

CALL BULK(IO)
CALL POINTR(BLK,MAXSIZ, I0)

ALLOCAT®™ SPACE FOR ARRAYS POWFR, PLUX AND CURPENT

Q00

CALL PUTM (POWER,IS, NG,I POWR)
CAIL PUTM(FLUX,T4,2%NG, IFLUX)

NDETERUINY. POTNTER FOR SUB-ARRAY CURRENT WHICH POLLOWS THE
N5 SINGLF PRECISION WORDS FOR THE ARRAY FLUX

aA000

ICORNT=IPT2(IFLUX,NG,10)

CHECK ON RPOINTFR FRROR

ONO

TF( IPTERR(DUM) .GT.0 ) PRINT 500
500 FORMA™ (1HO, 1UHBPOINTER ERROR)

C
C CALT SUBROUTTNE INIT TO USE THESE ARRAYS
C
CALL TNIT(BLK(IFLUX) ,BLK(IPOWR) ,BLKU (ITCURNT) ,NG)
C
C FREFE CONTAINER AND RETURN
C
CAlLL FRE®
RETNRN
FND
SUBROUTINE TNIT(PHI, POVER, CORENT,NG)
Cc
C USE BPOTNTTYR ARRAYS JUST AS ANY OTHER VARIABLES
C

PEAL*R POWE®
DIMENSION PHI (1), POWER(1),CTRENT (1)
DO 10 T=1,NG
PHI(T)=1.0
POYER (T) =3.1E+06
CORENT (T)=.333
10 CONTINUF
RETNRYN
FND



POINTR

PUTPNT/PUTBLK
BULK
FREE

WIPOUT/CLEAR

GETPNT/GETN/DUMP

IGET
IPT2

PUTM/PUTB
IPTERR/NNAMSF
ILAST/ILASTB
REDEF
REDEFM/REDEFB
PURGE /PURGEB

STATUS

PRTI1

PRTI1E

PRTI2

PRTIZE
PRTR1/PRTA1
PRTRIE/PRTA1E
PRTR2/PRTA2
PRTR2E/PRTA2E
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TABLE IV-2. BPOINTER Subprogram Descriptions

Initializes tables of dynamic allocation program pack-
age and calls ALLOC1 and ALLOCZ to allocate contalner(s)
for variably dimensioned arrays.

Dummy routine calls PUIM to allocate array storage.
Sets number of words of BULK(LCM) core to be allocated.

Calls FREE1l and FREEZ2 to release container allocated
by calls from subroutine POINTR.

Deletes a named array from BPOINTER tables; zeroes all
locations assigned to a named array.

Returns pointer for a named array; returns index in
BPOINIER tables of a named array; controls printing of
a named array.

Returns pointer for a named array.

Returns pointer to a sub-array relative to a single
precision word length container.

Enters named arrays into fast and BULK(LCM) containers
respectively.

Returns number of BPOINTER errors; returns number of
named arrays in BPOINTER tables.

Returns word number of first available word in SCM/LCM
container.

Durmy routine calls REDEFM to redefine size and/or
location of named array.

Redefine the size and/or location of named array within
BPOINTER tables and containers.

Sift storage in SCM/LCM containers to eliminate unused
blocks created by WIPOUT calls.

Edits status of BPOINTER tables.

Prints half word integer array from SCM container.
Prints half word integer array from LCM container.
Prints full word integer array from SCM container.
Prints full word integer array from LCM container.
Prints full word real array from SCM container.
Prints full word real array from LCM container.
Prints double word real array from SCM container.

Prints double word real array from LCM container.
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IBM Allocation

The standard IBM macro instructions GETMAIN and FREEMAIN are used to
allocate and free consecutive words of core which are available to the pro-
gram. The designations subpool 1 and 2 are assigned to the bulk (LCM) and
fast (SCM) containers, respectively. Since allocations are performed in
units of 256 (eight byte) words, it is most efficient to request blocks of
core in such multiples.

CDC Allocation

The COMPASS routine MEMGET uses the standard CDC macro instruction
MEMORY to determine the job's SCM and LCM field lengths, The top of the
user's SCM field length is used for the BPOINTER SCM container. The user
is responsible for providing enough SCM memory to accommodate both the
program and the BPOINTER container; there is currently no effective check
to make sure that data stored in the BPOINTER container does not overlap
code. It is assumed by the CDC version of BPOINTER that the level 2
common block /ARRAY2/ is addressed as the first word of LCM and the entire
LCM field length is assumed to be available to BPOINTER for its LCM
container,

The letters M and B are used as neumonics within BPOINTER to designate
routines which operate on the SCM and LCM containers, respectively. Thus
PUTM allocates an array in the SCM container while PUTB (which is not used
in SYN3D) allocates an array which must be referenced on CDC equipment as
a LEVEL 2 array. On IBM equipment without HIARCHY support (e.g. 370/195)
the two containers are equivalent. The distinctions noted above between
the two dynamic containers are important on CDC equipment where the con-
tainers are addressed quite differently and on IBM equipment with HIARCHY
support where access to the BULK container (HIARCHY 1, subpool 1) is
significantly slower than access to the MAIN core container (HIARCHY O,
subpool 2).

V. THE ARGONNE CODE CENTER VERSIONS OF SYN3D

SYN3D is available on magnetic tape through the Argonne Code Center
for both IBM and CDC machines. This section describes the contents of
the tapes and outlines the steps necessary to implement the code in stand-
alone form (without understanding very much about synthesis or the code
itself). The Code Center package includes several test problems; this
section also contains descriptions and the solutions of these test
problems.

A. The SYN3D Package

The Code Center SYN3D package consists of this memo and a magnetic
tape containing four BCD files. There are separate tapes for IBM and CDC
versions; Table V-1 describes the format of each tape and the contents and
length of each BCD file.
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TABLE V-1. Description of SYN3D Tapes and the BCD
Files they Contain

IBM Tape CDC Tape
Type 9 trk. 7 trk.
Density 800 bpi 556 bpi
Character Code EBCDIC BCD
(029 keypunch) (026 keypunch)

In both cases there are no internal labels,
there are 80 characters per card image and
and the blocking is 3200 (Forty cards per

block) .
Number of Card Images
File Number Contents IBM Tape CDC Tape
1 SYN3D FORTRAN source code 19163 19163
2 Additional BPOINTER routines 501 130
3 CDFILE FORTRAN source code 665 665
5 Interface files in CDFILE
format 1418 1418

TABLE V-2. SYN3D Segments

Overlay Card
Name Numbers
MAIN 1-2154
CARDS 2155-2971
HMG4C 2972-6278
INTEG 6279-12981
SOLVE 12982-16363

EDITS 16364-19163
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SYN3D

The first two files combine to form the SYN3D code. The first file
is SYN3D proper. The IBM and CDC versions are derived from the same source
code. Statements that are unique to IBM computers (e.g. REAL*8) are
surrounded by pairs of comment cards starting with the characters '"CIBM" in
columns 1-4 and are commented out in the CDC version. Statements that are
unique to CDC computers (e.g. OVERLAY) are surrounded by 'CDC*" comment cards
and are commented out in the IBM version.

The card number (columns 73-80) of a particular FORTRAN instruction in
the IBM version is the same in the CDC version. This was done to avoid the
nuisance of maintaining entirely separate versions of the code. Future
corrections to the code will be specified in terms of this numbering system.

ADDITIONAL BPOINTER ROUTINES

BPOINTER is a set of dynamic storage allocation subroutines used in
SYN3D to manage fast memory. The bulk of the coding is in FORTRAN, is
common to both IBM and CDC versions of SYN3D, and is included in the SYN3D
source file (cards 902-2154).

A few of the BPOINTER routines, however, are machine dependent, and
these are included in file 2 of the Code Center tape. For the IBM version
these additional routines are all in assembler language. For the CDC
version they are partly FORTRAN (the first 108 cards of file 2) and partly
COMPASS (the last 22 cards).

The additional BPOINTER routines can be assembled (and for the CDC
version compiled) separately and included in the main overlay of SYN3D (cards
1-2154 of file 1) at load time.

CDFILE

CDFILE (file 3) is a short, stand-alone, FORTRAN code which provides
a crude way of generating CCCC binary interface files from BCD card input.
File 4 contains the CDFILE BCD input file needed to produce binary inter-
face files for a number of sample problems. If the user has other means
of writing CCCC interface files he/she may choose to ignore files 3 and 4.

B. Code Structure

The discussion of the structure of SYN3D included here will just cover
those aspects which affect the linking and execution of the code in a
straightforward, stand-alone form. The functions of the several overlays
of the program are covered in more detail in Section IV.

The simplest overlay scheme (other than none at all) is a division
into a main overlay and five primary overlays. The names of the overlays
and the corresponding card numbers in the source coding (file 1 of the
Code Center tape), are given in Table V-2. The additional BPOINTER
routines (file 2) should be included in the main overlay.
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The CDC version of SYN3D includes OVERLAY cards at the beginning of
each of the segments listed in Table V-2 and, therefore, can be complied
directly from tape to a load file. For those compilers which permit a
mix of FORTRAN and assembler language it may be convenient to splice the
additional BPOINTER routines (file 2 on the Code Center tape) into the
SYN3D source file after card 2154. Alternatively, one can compile SYN3D
and the additional BPOINTER routines separately and merge the two either
by inserting the additional BPOINTER relocatable object code at the proper
place in the SYN3D load file or, for loaders that permit it, by providing
the additional routines through a user library.

The IBM version of SYN3D has been run at Argonne by compiling the
segments listed in Table V-2 and assembling the additional BPOINTER

routines to a partitioned data set and then overlaying at load time.

C. File Number Assignments

All binary files (input and output interface files and scratch files)
used by SYN3D are handled through the CCCC standard subroutines SEEK, REED
and RITE. The assignment of file numbers to file names and the initialization
of the SEEK tables is done from the SYN3D driver routine (cards 1-170 of
the source code).

The file assignments in the Code Center version of SYN3D are listed in
Table V-3. Multiple versions of some files are required. Printer output
is written to file 6; BCD input (if required) is read from file 5. File
assignments can be easily rearranged by changing the coding in the main
driver; no other routines need be modified.

All files are written sequentially. All but one file (HFILE) is read
sequentially. At different stages of the calculation HFILE is read both

forwards and backwards. SYN3D does not require direct access files.

D. Running the Code Center SYN3D as a Stand—alone Program

The Code Center version of SYN3D is set up to execute in environments
that may never have heard of the CCCC standards. Most of the input data
are contained in CCCC standard interface binary files, and a small program,
CDFILE, is provided (file 4 of the Code Center tape) to convert input from
BCD cards or a card image file to the necessary binary files. Those
installations which already can write CCCC files can ignore CDFILE. A small
amount of data specifying input binary file numbers and additional, code-
dependent data are read from cards. Even these BCD data can be eliminated
if desired (see section V-F).

CDFILE

This utility program was written largely as a crude input processor for
the Code Center version of SYN3D. It only processes the six CCCC files
RTFLUX, ATFLUX, GEODST, ISOTXS, NDXSRF and ZNATDN.

CDFILE operates in two modes. In the first (MODE=1l) it will read a
number of CCCC binary files (those types listed above) and write the data
in BCD card image form to a single BCD file. In the second (MODE=2) it
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Files Required by the Code Center Version of SYN3D

(GEODST through ZNATDN are CCCC files. The
rest may be treated as scratch files.)

File . .
File Version Logical Unit
Name Nos . Use No.*
GEODST 1-10 These are the several two-dimensional 11-21
GEODST files required to describe a
three-dimensional model. GEODST,1 can
be a three-dimensional file, in which
case the code will write two-dimensional
files GEODST,2...GEODST,N.
RTFLUX 1-11 RTFLUX files containing expansion and/or 21-31
weighting functions.
ATFLUX 1-5 ATFLUX files containing expansion and/or 32-36
weighting functions.
PWDINT 1 Output power density, by mesh volume. 37
RZFLUX 1 Zone average fluxes. 38
ISOTXS 1 Input microscopic cross sections. 39
NDXSRF 1 Cross-section reference. 40
ZNATDN 1 Zone atom densities. 41
INTTOC 1 Input synthesis integral table of 42
contents (optional).
INTTOC 2 Output synthesis integral table of 43
contents.
VOLINT 1 Input synthesis VOLINT integrals 44
(optional).
VOLINT 2 Output synthesis VOLINT integrals. 45
DIFINT 1 Input synthesis DIFINT integrals do
(optional).
DIFINT 2 Output synthesis DIFINT integrals. 47
DCCOEF 1 Direct synthesis combining coefficients. 43
ACCOEF 1 Adjoint synthesis combining coefficients. 49
COMPXS 1 Macroscopic cross sections. 50
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TABLE V-3. Contd.

File
File Version Logical Unit
Name Nos. Use No.
REQFLX 1 Rewritten fluxes. 51
REQXST 1 Rewritten macroscopic cross sections. 52
INTGLS 1 Rewritten synthesis integrals. 53
HFILE 1 Scratch file used during solution. (Also 54
used by HMG4AC if multipass mode is used.
SYNCON 1 The input data in binary form. 55
SYNFIL 1 The input data in BCD card images (used 56

with ARC System input routines).

These are the file number assignments made in the main overlay of the Code
Center version of SYN3D by the initialization call to SEEK. Since the rest
of the code always uses SEEK to determine file numbers, it is a relatively
simple job to assign entirely different file numbers by defining new SEEK
tables.
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will read BCD card images from a single BCD file and write a number of
binary files. File 4 of the Code Center tape is a BCD file written by
CDFILE in the first mode and represents the binary files necessary for
several test calculations. Section V-E describes these test calculations
run by first executing CDFILE with MODE=2 and file 4 of the Code Center
tape as input and then executing SYN3D with the resulting binary files as
input. Table V-4 describes the contents of the two input cards, and
Table V-5 shows examples of the modes in which CDFILE can be run.

CDFILE can process any number of files. The BCD file (LUNBCD) contains
blocks (decks) of card images stacked in the order indicatel by
(LUN(I),I=1,NFILES). There is no form of separator between blocks.

Installations with any sort of a network of reactor analysis codes can
find a more efficient procedure for generating CCCC binary interface files
than the CDFILE program. We will not encourage the general use of CDFILE
by listing in this report the card image formats for those CCCC files the
code can handle. Users who have no other way to generate interface files
are referred to the CCCC standard file descriptions (see Appendix I) and
to the FORTRAN source coding of CDFILE. It suffices to say that the program
sweeps sequentially through a binary file reading and writing integer and
floating point data as they are encountered.

It is suggested that CDFILE and the test problems supplied in the Code
Center SYN3D package be used as a preliminary check of the code when it is
initially implemented at any installation. Examples of the use of CDFILE on
the ANL IBM-370 and the Lawrence Berkeley Laboratory CDC 7600 are included
later in this section.

SEEK Table Initialization

SYN3D determines file numbers for all files (except card input and
printer output) by calls to the CCCC standard subroutine SEEK. Among its
several functions SEEK returns an "existence flag'" which specifies whether
or not a file "exists" (i.e. has been previously written). Files can exist
because they are input to the code or because SYN3D writes them itself.
There must be some mechanism, therefore, to flag an input file as "existing"
in the tables kept by SEEK.

The Code Center version of SYN3D does this with a single input card,
read by the main driver (at card number 134 in the SYN3D source code).
Each column of this card represents a logical unit number, and a non-zero
integer in a particular column means that the corresponding file is an
existing, input file. SYN3D then sets the existence flag for that file
through a call to SEEK with an operation code of 1. This SEEK initialization
card is the first card read by SEEK.

The SYN3D BCD Control Data

Obviously, there is input required by SYN3D that cannot be accommodated
by the CCCC standard interface files alone. The Code Center version of

SYN3D is set up to read a certain amount of data from cards placed after
the SEEK initialization card.
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TABLE V-4. CDFILE Input Data

Card Contents Format
1 NFILES, LUNBCD, MODE 313
2 (LUN(I),I=1,NFILES) 2413

NFILES = The number of CCCC binary interface files to be processed.

LUNBCD = The logical unit number of the BCD file to which BCD card
images are to be written (MODE=1) or from which BCD card
images are to be read (MODE=2).

MODE = 1, data from binary files is written to the BCD card image
file (file number LUNBCD). 2, data from the BCD card image
file is written to binary files.

LUN(I) = The logical unit number of the CCCC binary interface file

from which (MODE=1) or to which (MODE=2) the Ith block of
data on the BCD file number LUNBCD is to be transferred.

TABLE V-5. Examples of CDFILE Modes of Operation. These Examples
Assume File 5 is Card Input, File 6 is Printer Output
and File 7 is Punch Output

Mode LUNBCD CDFILE Function
1 6 Reads binary files and prints contents.
1 7 Reads binary files and punches contents.
2 5 Reads cards punched by a previous CDFILE run

(MODE=1, LUNBCD=7) and writes binary files.
The card deck should be placed immediately
after the two cards described in Table V-4.

2 10 Reads card images from the file on logical wumit
10 (e.g. the fourth file on the Code Center tape)
and writes binary files.
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These data are provided on cards which have numbers in colums 1-2 which
identify a particular card type. In many cases several cards of the same
type may be required. The cards must be arranged in order of ascending
card type number. Immediately after the SEEK initialization card, and
before the first numbered card, a card must be provided which defines (with
format 24I3) the number of cards included for each card type. The number
of type 1 cards is punched in columns 1-3, the number of type 2 cards in
columns 4-6, etc,

The contents and formats of the numbered cards are given in the file
description of the BCD file SYNFIL (see Appendix D). The user is also
referred to the sample problem input shown later in this section.

Examples of Input Decks with Control Cards

Figures V-1 and V-2 show input decks set up to execute CDFILE and SYN3D.
Figure V-1 is a job run on Argonne's IBM 370/195 which link edits SYN3D
from a partitioned data set (C116 .B21006 .EXPORT .SEGLIB) containing the
segments listed in Table V-2 and BPOINTER. The member ASSEM contains the
additional BPOINTER routines. Figure V-2 is a job run on Berkeley's CDC 7600
which loads SYN3D from a load file (PROG) complied by FTN4.5.

BPOINTER

Storage for almost all the dimensioned arrays used in SYN3D is managed
through the dynamic storage allocation routine BPOINTER. At run time
BPOINTER reserves a section of memory, called the 'container', the length
of which is specified in the input (card type 2). On the IBM 370/195
BPOINTER actually requests space from the system, and if the REGION size
is too small to hold both the program and the container an error message is
printed. On CDC systems error messages may not occur when there is
insufficient field length for the container until the code tries to store
data outside the designated field length for the job.

The version of BPOINTER included in the CDC package can be used to
allocate storage only in SCM; at present SYN3D only uses SCM.

E. Sample Problems

Model Descriptions

The test calculations included in the Code Center SYN3D package are
based on the three-dimensional, simplified LMFBR model shown in Fig. V-3.
A set of three-energy group cross sections is supplied, as are geometry and
expansion function files required for several SYN3D calculations. The model
includes rods which are banked at the midplane. The cross section data files
contain microscopic cross sections for seven isotopes and number densities
for seven compositions. Table V-6 defines the compositions.

File 4 of the Code Center Tape

The card images supplied in file 4 of the Code Center tape represent
the CDFILE input 'deck" required to generate 17 separate binary interface
files. A description of each file is given in Table V-7. The "sequence
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FIGURE V-1, INPUT DECK WITH CONTROL CARDS FOK THE TBM 370/195. EXECUTE
CDFTLE TO GENEPATE INTERFACE FILES, LINK EDIT SYN3D AND
EXECUTE SAMPLE PRORLEM 4. THF SOURCE CODE FOR CDFILE IS IN
THY FILF &CDFILE AND THF¥ CDFILE INPUT IS IN THF FILE &DATA.
TNTERFACE FILES NNOT NEEDED YN THIS JOB ARE COPIED TO THE FILE
ENUMP.

// EXEC FTHCLG
//FTH.SYSIN DD DSN=6CDFILE,DISP= (OLD,PASS) ,UNIT=SASCR
//GO.FTO9F001 DD DSN=EDUMP,DISP= (NEW,PASS),UNIT=SASCR,

7/ SPACE= (CYL, (1, 1)), DCB= (RECFM=VRS,LRECL=X ,BLKSIZE=6136)
//GO.PT10F001 DD DSN=&DATA,DISP= (OLD,PASS),UNIT=SASCR
//GO.FT117001 DD DSN=8GEODST1,DISP= (NEV,PASS) ,UNIT=SASCR,

/7 SPACE= (CYL, (1,1)), DCB= (RECFM=VBS,LRECL=X,BLKSIZE=6136)
//GO.FT22F001 DD DSN=§RTFLUX1,DISP= (NEW,PASS) ,UNIT=SASCR,
7/ SPACE= (CYL, (1,1)),DCB= (RECFM=VBS,LRECL=X ,BLKSTZE=6136)
//G0O.FT23F001 DD DSN=8RTFLUX2,DISP= (NEW,PASS) ,UNIT=SASCR,
/7 SPACE= (CYL, (1,1)), DCB= (RECFM=VBS,LRECL=X ,BLKSTZE =6136)
//GO.FT24¥7001 DD DSN=E&RTFLUX3,DISDP= (NEW,PASS) ,UNIT=SASCR,
// SPACE= (CYL, (1, 1)), DCB= (RECFM=VBS,LRECL =X,BLKSIZE=6136)
//GD.FT25F001 DD DSN=ERTFLUX4,DISP=(NEVW,PASS) ,UNIT=SASCR,
’/ SPACE= (CYL, (1,1)), DCB= (RECFM=VBS,LRECL=X, BLKSIZE=6136)
//GO.FT32F001 DD DSN=SATFLUX1,DISP=(NEW,PASS) ,UNIT=SASCR,
7/ SPACE=(CYL, (1,1)), DCB= (RECFM=VBS, LRECL=X,BLKSIZ®=6136)
//GO. FT33F001 0D DSN=EATFLUX2,DISP=(NE¥,PASS),UNIT=SASCR,
7/ SPACE= (CYL, (1,1)),DCR=(RECFM=VBS,LRECL=X ,BLKSIZE=6136)
//G0.FT39F001 DD DSN=6TSOTXS,DISP= (NEW,PASS),UNIT=SASCR,
7/ SPACE= (CYL, (1,1)),DCB=(RECFM=VBS,LRECL=X ,BLKSIZR=6136)
//GO.FTUOFN01 DD DSN=LNDXSRF,DISP= (NEW,PASS) ,UNIT=SASCR,
// SPACF=(CYL, (1,1)),DCB= (RECFM=VBS, LRECL=X,BLKSIZE=6136)
//GO. FT41F001 DD DSN=&ZNATDN,DTSP= (NEW,PASS) ,UNIT=SASCR,
/7 SPACE= (CYL, (1,1)),DCB= (RECFM=VBS,LRECL=X,BLKS IZE=6136)
//GO.SYSIN DL *

17 10 2

22 23 2425323311 9 9 9 9 9 9 9 40 41 39
/*

// EXEC FTXEP,EDTOPTS='QOVLY!
//EDT.SYSLMOD DD DSN=6MODLIB(SYN3D),DISP= (NEW,PASS),UNIT=SASCR,
/7 SPACE= (TRK, (40,5,1) ,RLSE) ,DCB=BIKSIZE=6144

//EDT.SPGLIB DD DSN=C116.B21006. EXPORT.SEGLIB,DISP=(OLD,KEEP)
//EDT.SYSIN DD *

ENTRY MATN

TNCLYDE SEGLTB(MAIN,ASSEM)

OVERLAY LEVEL1 "

TNCLUDE SRGLTB(CARDS)

OVERLAY LEVEL1

INCLMDE SEGLIB(HMGUC)

OVERLAY LEVEL1

TNCLUDE SEGLTB(INTES)

OVERLAY LEVEL!

INCLTDE SEGLIB (SOLVF)

OVERLAY LEVEL1

INCLUDE SEGLIB(EDITS)

/%
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FIG'RE V-1. TNPUT DECK WITH CONTROL CARDS FOR THE IBY 370/195. (CONTD.)

// RXEC PGM=SYNID

//STEPIIB DD DSN=6EMNODLIB,DISP=(OLD,PASS),UNTT=SASCR
//FTOSFO01 DD DDNAME=SYSTN

//FTO6F001 DD SYSOUT=A

//FT11%001 DD DSN=&GEODST1,DISP=(JLD,PASS), UNIT=SASCR
//FT12F001 DD DISP=(NEY,DELFTE) ,ONIT=SASCR,SPACE= (TRK, (1,1)),
/7 DCR= (RECPM=VRS,LR2CL=X, BLKSTZF=6136)

//FT13F001 DD DISP= (NF¥,DELFTE), UNIT=SASCR,SPACE= (TRK, (1,1)),
7/ DCB= (RECFM=VRS ,LRECL=Y,BLKSIZE=F136)

//FT14R001 DD DISP= (N¥W,DELETE) , UNTT=SASCR,SPACE= (TRK, (1,1)),
7/ DCR= (RECFM=VBS,LRECI=X,BLKSIZE=6136)

//FT15F001 DD DISP=(NEY, NELETE), UNIT=SASCR,SPACE= (TRK,(1,1)),
7/ DCB= (RECPM=VBS,LRECL=X,BLXSIZE=6136)

//FT16%001 DD DISP=(NFW,DELETE) ,UNIT=SASCR,SPACE= (TRK, (1,1)),
/7 DCB= (RECPM=VBS,LRECL=X, RLKSTZE=6136)

//FT17F001 DD DISDP= (NE%Y,DELETE) , INIT=SASCR,SPACF= (TRK, (1,1)),
7/ DCB= (RECFY=VBS,LRECL=X,BLKSTZE=6136)

//FT22%001 DD DSN=fRTFLUX1,DISP=(OLD,PASS),UNIT=SASCR
//FT23F001 DD D5N=&RTFLTX2,DTSP= (OLD,PASS),UNIT=SASCR
//FT24F001 DD DSN=&RTPLUX3,DISP=(OLD, PASS) ,UNIT=SASCR
//FT25F001 DD D3¥=SRTPLUXY4,DTSP=(OLD,PASS),UNIT=SASCR
//FT26F001 DD DSN=SRTFLUXS5,UNIT=SASCR,DISP= (NE¥,PASS),

77 SPACE= (TRX, (1,1)),DCB=(RECF4=YBS,LRECL=X ,BLKSTIZE=6136)
//FT32F001 DD DSN=FATFLUX1,DISP= (OLD,PASS) ,UNIT=SASCR
//FT33F001 DD DSY=£ATFLUX2,DISP= (OLD,PASS) ,UNIT=SASCR
//®T34P001 DD DSN=£ATFLUX3,DISP= (NEW,PASS),

/7 UNTT=SASCR,SPACF=(TRK, {(1,1)),

/7 DCB= (PECFM=VBS,LRECL=X, BLKSTZE=6136)

//FT37F001 DD DSN=§&PIDINT,UNIT=SASCR,DISP= (NEW,DELFTE),

/7 SPACF=(CYL, (1, 1)), DCB= (RECPM=VBS, LF®CL=X,BLKSIZE=6136)
//FT38P001 DD DSN=FRZFLUX, UNTT=SASCR,DISP= (NEK,DFLETE),

/7 SPACE= (CYL, (1,1)),DCB= (REC®"=VBS,LRECL=X,BLKSTZE=6136)

//FT39FP001 DD DSN=EISOTXS,LISP= (CLD,PASS), UNIT=SASCR
//FTUOF0N1 DD DSN=SNDXSRF,DISP= (OLD,PASS) ,UUNIT=SASCR
//FT41P001 DP DSN=EZNATDN, DISP= (OLD,PASS) ,UNIT=SASCR
//FT43IF001 DD DSN=&INTTNC2,DISP= (NEW,DFLETE) ,UNIT=SASCR,

/7 SPACF= (TR¥, (1,1)), DCB= (RRCFM=VBS,LRECL=X,BLXSIZF=3156)
//FT45F001 DD DSN=EVOLINT2,DISP= (NEW,DELETE),UNIT=SASCR,

/7 SPACE= (CYL, (2,1) ,RLSE) , DCB= (RECFM=VBS,LRECL=X,BLKSTZF=13n30)
//FT477001 DD DSN=§DIFINT?,DISP= (NEY,DELFTE), UNIT=SASCR,

7/ SPACE= (TRX, (5, 1)), DCB= (RECFM=VBS,LPECL=X,BLKSIZE=13030)
//FT43F001 DD DSN=EDCCNEP,DTISP=(NEY,DELETF) ,ANIT=SASCR,

/7 SPACE= (CYL, (1, 1)), DCB= (RECFM=VRS,LKECL=X,3LKSIZ%=61136)
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FIGNR= V-1, TNPOT MECK WITH CONTROL CARDS FOR THE IBM 370/195. (CONTD.)

//FT49%001 DD DSN=§ACCOEF,DISP=(NEY,DELETF) ,UNIT=SRSCR,

// SPAC®=(CYL, (1,1)),DCB=(RECF¥=VBS,LRECL=X,BLKSTZ%=6136)
//FT50F001 DD DSN=6COMPXS,DISP= (NEW,DELETE) ,UNIT=SASCR,
/7 SPACE= (CYL, (1,1)), DCB=(RECFM=VBS,LRRCL=X,BLKSTZ%=6136)
//FT51F001 DD DSN=§REQFLX,DISP=(NEY,DEIETE) ,UNIT=SASCR,
// SPACF=(CYL, (2, 1) ,RLSE) , DCE= (RECFM=VRS, LRECL=X, BLKSIZE=13030)
//FT52F001 DD DSN=#RZ)XST,DTSP=(NEW,DELETE) ,UNIT=SASCR,
’/ SPACE=(CYL, (2,1) ,RLSE),DCB= (RECFM=VBS,LRECL=X, BLKSTZE=13030)
//FT53F001 DD DSN=F INTGLS, DISP= (NEY, DELETF) ,UNIT=SASCR,
/7 SPACT= (CYL, (2, 1) ,RT.ST),DCB= (RECFM=VBS, LRECL=X,BLKSIZE=13030)
//FT547001 DD DSN=§HFTLE, DISP= (NEW,DELETE) , UNIT=SASCR,
/7 SPACE= (CYL, (2,1) ,RL5F),DCR=(RECFM=VBS, LRFCL=X,BLXSIZE=13n30)
//FT55%001 DD DSW=£SYNCON,DISP=(NEW, DELETE) ,UNIT=SASCR,
// DCR= (RECFM=VBS,L.RRCL=X,BLKSTZE=304) ,SPACE=(TRK, (1,1))
//SYSTN DD *
1 MmN 1 1M1

4 11 0 2 2 4 s 0 0 0 0 2 0 0 1 1T 1T 1 11
01 3 GRNIP, 3-DIMENSIONAL “MODEL, MTXFD FLUX AND ADJOINT WEIGHTING
01 BLANKET PUNCTICNS (3 AND 4) NOT USED FVERYVHERE
01 “ROUP 2 OP BLANKET PUNCTIONS NOT USED AT ALL
01 TNPNT 2D GEODST FILF
02 15 2 20 3 3 1
03 1.00 10.0
06 7L 1 3 2.13
06 zu 1 3 2.13
07 RTFLUX 1 0.0 200.0
07 RTFLIX 2 0.0 200.0
07 RTTLIX 3 0.0 100.0
07 RTELAY 4 100.0 200.0
08 ATFLIX 1 0.0 200.0
02 ATFLIX 2 0.0 200.0
08 RTFLUK 3 0.0 100.0
08 RT®LNY 4 100.0 200.0
13 RPFLITX 3 3 3
13 PTFLUX 4 3 3
16 5 3 1 1 1
17 1 2 3
18 1 2 3
19 1 5 1 A 1 1 2 8 3 8
20 1 5 1 8 1N 2 8 3 R
21 3 6 9 12 15 18
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FTGURE V-2. INPUT DECK WTITH CONTROL CARDS FOR THE CDC 7600. EXECUTE
CDFTLF TO GENERATE INTERFACE FILES, LOAD SYN3D ARD
EXECUTE SAMPLE PROBLEM 4. THE RELOCATABLE OBJECT CODE
FOR CDFILE I3 IN THE RILE “CDFTYLE*" AND THE CDFILE INPNT IS IN THE
FTLE “DATA". THE FILE "PROG" CONTAINS THE RELOCATABLE OBJECT
CODE FOR SYN3ID. INTRRFACE FILES NOT NREDED IN THIS JOB ARE
COPIED TO THE FTLE "TAPEQ".

COPYBT (DATA,TAPE10, 1)

REVIND (DATA, TAPE10)

RFL, 150000, 500000.

LINK (X,F=CDFTLE, P=FTNU4I.IR)

REWTND (TAPR10)

LTNK (X, F=PKOG,P=FTN4LTB,FL=150000)

789 CARD

17 10 2

22 23 28 25 32 3317 9 9 9 9 9 9 9 40 41 39
789 CARD

1 1N 11 11

4 1 1 32 0 2 4 4 0 0 O0 0 2 0 O 1 1 1 1 1 1
n1 3 GROUP, 3-DIMENSIONAL MODFEL, ™MTXED FLUX AND ADJOINT ?TIGHTING
01 BLANKET FUNCTIONS (3 AND 4) NOT NUSFD EVERYVHERF
01 GROUP 3 OF BLANKET FUNCTIONS MNOT USED AT ALL
01 INPUT 3D GFRODST FILE
02 15 2 20 3 3 1
03 1.00 10.0
06 Z1 1 3 2.13
06 7n 1 3 2.13
07 RTFLUY 1 0.0 200.0
07 PTPLUX 2 0.0 200.0
07 PTPLMX 3 0.0 100.0
07 RTTLUX 4 100.0 200.0
0R ATFLMX 1 0.0 200.0
08 ATWLUX 2 0.0 200.0
ns RTFLUX 3 0.0 100.0
08 RTFT.OX 4 100.0 200.0
13 RTFLIYX 3 3 3
13 RTFLIX 4 3 3

16 5 3 1 1 1
17 1 2 3
18 1 2 3
19 1 5 1 R 1 11 ? ) 2 8
20 1 5 1 8 1 LR 2 8 3 8
21 3 6 9 12 15 18

6789 CARD
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TABLE V-6.

Isotope Number

Isotope Name

Number
1

N Oy s NN

Cg@gosition
Description

inner core
outer core
axial blanket
radial blanket
reflector
control rod
rod channel

Compositions Used in Test Problems

1 2 3 4 5 6 7
239Pu 238U 23Na Fe 160 10B IZC
Atom Densities (Atoms/cc * 1.E-24)
.0011 .0064 .0104 .0181 .0149
.0015 .0054 .0110 .0181 .0138
.0080 .0088 .0244 .0160
.0145 .0066 .0173 .0290
.0044 .0691
.0104 .0181 .0149 .0090 .0412
.0220
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TABLE V-7. Description of the CDFILE BCD Data Blocks
in File 4 of the Code Center Tape

Interface
Sequence File
Number Name File Description
1 RTFLUX A 2D flux solution in the unrodded core plane of the
model. A buckled (transverse distance = 120 cm.)
eigenvalue calculation (k = .99596).
2 RTFLUX A 2D flux solution in the rodded core plane. A
buckled (transverse height = 150 cm.) eigenvalue
calculation (k = 1.00914).
3 RTFLUX A 2D flux solution in the unrodded, axial blanket
plane. An inhomogeneous calculation.
4 RTFLUX A 2D flux solution in the rodded, axial blanket
plane. An inhamogeneous calculation.
5 ATFLUX A 2D adjoint solution in the unrodded core plane.
6 ATFLUX A 2D adjoint solution in the rodded core plane.
7 GEODST A 3D geometry description of the model.
8 GEODST A 2D geometry description of the unrodded reflector
plane.
9 GEODST A 2D geometry description of the unrodded axial
blanket plane.
10 GEODST A 2D geometry description of the unrodded core plane.
11 GEODST A 2D geometry description of the rodded core plane.
12 GEODST A 2D geometry description of the rodded axial blanket
plane.
13 GEODST A 2D geometry description of the rodded reflector plane.
14 GEODST - A 2D geometry description of a 12 x 12 mesh, uniform
plane with zero-current boundary conditions.
15 NDXSRF Cross section reference data.
16 ZNATIN Atom density data.

17 ISOTXS Microscopic cross sections.
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number" indicates the order in which the card image blocks for each binary
file are arranged in the card image file.

Sample Problem 1

The first sample problem is a fundamental mode calculation for the
infinite medium eigenvalue and spectrum for composition 1, the material
in the inner core of the model (see Table V-6). One of the GEODST files
(sequence number 14 in Table V-7) represents a homogeneous, reflected
plane containing composition 1. The synthesis calculation uses this
GEODST file, a flat expansion function (1.0 everywhere in space and energy)
and zero-current axial boundary conditions.

This first sample problem requires four input interface files: the
uniform plane GEODST mentioned above, NDXSRF, ZNATDN and ISOTXS. The
GEODST file is used only in this calculation; the other three files define
the compositions and cross sections and are used in all four sample problems.
The SYN3D BCD input for the job is shown in Fig. V-4.

Appendix H-1 is the complete output (16 pages) from sample problem 1.
In this one case the macroscopic cross section edits (card type 2) have
been turned on to provide a printed record of their values. The infinite
medium fundamental eigenvalue for composition 1 is 1.3017, and the eigen-
vector (from the synthesis combining coefficient edits) is

1.000, 1.400, 0.04585

Sample Problem 2

One of the RTFLUX files in file 5 of the Code Center tape (sequence
number 1 in Table V-7) was generated from a buckled, 2D diffusion theory
calculation in the unrodded core plane of the 3D model. The buckling
corresponded to a transverse slab thickness of 120 cm., and the 2D
eigenvalue was .99596. Sample problem 2 is a synthesis calculation of
a 3D model which is axially uniform and 1s described in the plane by the
2D GEODST file defining the unrodded core plane (sequence number 10 in
Table V-7). The model is 60 cm. high and has zero current and zero flux
boundary conditions on the first and second z boundary planes, respectively.

The unrodded core RTFLUX file is provided as the only expansion
function, and the flat (UNIT) weighting option is used. Since the expansion
function is "perfect" for the problem, and the flat weighting reduces the
synthesis equations to the balance satisfied by the original 2D calculation,
SYN3D should reproduce the 2D eigenvalue and yield combining coefficients
which are cosine shaped and equal in magnitude in all thre. groups. Figure
V-5 lists the input interface files and shows the BCD input.

Appendix H-2 shows the complete output (6 pages) from this sample
problem. The eigenvalue is .99600 and the combining coefficients are
essentially equal in all groups. The output shown in Appendix H-2 comes
from a job run on an IBM 370/195; the same job run on a CDC 7600 gave an
eigenvalue of .99599. Small deviations are to be expected because of the
finite axial mesh and the fact that on IBM machines the cross sections
are stored in SYN3D in REAL*4 words.
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FIGURE V-4. SYN3D BCD INPUOT AND INPUT INTERFACE FILES FOR THE 1ST
SAMPLF PROBLEM. EACH INPUT FILFE IS IDENTIFIED BY 2
SEQUENCE NUMBER FROM TABLE V-7 AND IS ASSIGNED A LOGICAL
UNIT NUMBER CCNSISTENT WITH TABLE V-3. THE BCD DATR CONSISTS
OF THE SEEK INTTIALIZATION CARD, A "CARDS-PER-CARD-TYPE"
CARD AND A SET OF TYPE-NUMBERED CARDS.

INPUT INTERFACE FILES

SYN3D LOGICAL UNIT NUMBER 11 39 40 41
PILE SFQUENCF NUMBER (TABLE V-7) 14 17 15 16

BCD INPOUT
1 111

T T 01 1 0 1
01 THREE GROUP, FUNDAMENTAL MODE CALCULATION, COMPOSITION 1.
02 5 1 2
04 3 10.0
05 1 0.0 10.0
07 UNIT 0.0 10.0

FIGUR®E V-5. SYN3D BCD INPOUT AND INPUT INTERFACE FILES FOR THE 2ND
SAMPLE PROBLEM. EACH INPUT FILE IS IDENTIFIED BY A
SEQUENCE NUMBER FROM TABLF V-7 AND IS ASSIGNED A LOGICAL
UNIT NUMBER CCNSISTENT WITH TABLE V-3. THE BCD DATA CONSISTS
OF THE SFEK INITIALIZATION CARD, A "CARDS-PER-CARD-TYPE"
CARD AND A SET OF TYPE-NUMBFRED CARDS.

INPOT TNTERFACE FILES

SYN3D IOGICAL UNIT NUMBER 11 22 39 40 41
FILE SEQUENCE NUMBER (TABLE V-7) 10 1t 17 15 16

BCD TwPUT
1 1 1M

2 1t 1 1 1 0 1 1
01 THREF GROUP, 2D BUCKLED PLANE (THE UNRODDED CORE PLANE FROM THE
01 3D MODEL), HALF CORE SYMMTFTRY.
02 5 1 20 2 1
03 1.00 10.0
04 30 60.0
05 1 6.0 60.0
07 RTFLUX 1 0.0 60.0
08 INTT 0.0 60.0
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While of little practical interest, this sort of calculation is useful
as a debug tool and as a consistency check between SYN3D and whatever
diffusion theory code is used to generate expansion functions. Significant
discrepancies might indicate that the two codes are based on different
finite-difference formulations.

Sample Problem 3

This is a calculation of the full, three-dimensional model shown in
Fig. V-3. The approach used illustrates the way SYN3D has been used to
calculate a variety of fast reactor models. The three-dimensional model
is described in terms of the six, unique axial zones (reflector, blanket
and core planes, each of which may be either rodded or unrodded). The
six input GEODST files are sequence numbers 8-13 of Table V-7. Four
expznsion functions (sequence numbers 1-4) are provided. Two are buckled,
eigenvalue calculations in the unrodded and rodded core planes. Two are
from inhomogeneous calculations in the axial blankets in which the fixed
source is the product of the expansion function associated with the
adjacent core zone and the blanket diffusion coefficient distribution.
Typically, the solution in the reflector is of little interest, and
reflector expansion functions are not included.

Figure V-6 lists the input interface files and shows the BCD input.
The core expansion functions are used everywhere, but each blanket function
is used only over 407 of the height of the model. It is unlikely that a
rodded (top) blanket function could contribute significantly to the
unrodded (bottom) axial blanket. Economies of this sort can significantly
reduce running times with little sacrifice of accuracy.

Appendix H-3 shows selected pages of the output for this job. The
eigenvalue is .97506 (v. .97532 for a 3D finite-difference calculation).
Samples of the flux, power density and zone average flux edits are included,
as is a sample printer-plot of the contributions from each expansion
function to the axial flux distribution (i.e. the 3D flux integrated over
the x and y dimensions). Selective use of these plots can help identify
poor choices of expansion functions and anomalous solutionms.

Sample Problem 4

This last calculation is intended to illustrate some of the other
options available in SYN3D. Figure V-7 lists the input interface files
and shows the BCD input. The model geometry is the same as that of
sample problem 3, but now there is a single, three-dimensional input
GEODST file (sequence number 7 in Table V-7). At the top and bottom
boundaries the boundary conditions are now logarithmic. The same four
expansion functions used in problem 3 are used in problem 4, but each
blanket function is used over half the height of the core, and the group
3 flux of each blanket function is not used at all. Two of the four
weighting functions are now adjoint fluxes (sequence numbers 5 and 6 in
Table V-7), and both direct and adjoint synthesis problems are solved.
Sample problem 4 is Intended as an illustration of some of the more exotic
options in the code and should not be taken as a recommendation. Sample
problem 3 is a more typical example of an application of SYN3D.
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FIGU®RE V-6. SYN3D BCD INPUT AND INPUT INTERFACE FILES FOR THE 3RD
SAMPLF PRORLEM. FACH INPUT FILE IS IDENTIFIED BY A
SEQUENCE NUMBRER FROM TABLE V-7 AND IS ASSIGNED A LOGICAL
ONIT NUMBER CCNSTISTENT WITH TABLE V-3. THE BCD DATA CONSISTS
OF THF SEEK INITTALIZATION CRRD, A “CARDS-PER-CARD-TYPEY
CARD AND A SET OF TYPE-NUMBERED CARDS.

INPUT INTERFACE FTILES

SYN3D LOGICAL UNTT NUMBER 11 12 13 14 15 16 22 23 24 25 39 40 41
FILE SFQUENCE NOUMBER (TABLE V-7) 8 9 10 11 1213 1 2 3 4 17 15 16

PCD INPOT
111111 1111 LR A

3 +1 1 6 0 4 0 0 ¢ 0 0O 0 O O0 1 1 060 1 0 1
01 3 GROUP, 3-DIMFNSICNAL MODEL, FLNX WEIGHTED SYNTHESIS
01 BRLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERF
01 3D GFOMETRY BUILT UP FROM 2D GEODST FILES
02 10 1 20 1 1
03 1.0¢C 10.0
ou 20 2C0.0
05 1 0. 20.
05 2 20. 60.
05 3 60. 100.
05 4 100. 140.
05 5 140. 180.
05 6 180. 200.
07 RTFLI'Y 1 0.0 200.0
07 RTFL"X 2 0.0 200.0
07 FTFLUX 3 0. 80.
07 RTFLUX 4 120. 200.
16 1
17 1 2 3
19 1 10 2 10 3 10

21 10
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FIGURE V-7. SYN3D BCD INPUT AND INPUT INTERFACE FILES POR THF 4TH
SAMPLF PROBLEM. TEACH INPNT PILE 1S IDENTIFIED BY A
SEQUENCF NUMBER FROM TABLE V-7 AND IS ASSIGNED A LOGICAL
UNIT NUMBER CONSISTENT WITH TABLE V-3, THT BCD DATA CONSISTS
OF THF SERK TNITIRLIZATTON CRRD, A "CARDS-PER-CARD-TYPE"
CARD AND A SET OF TYPE-NUMBERED CARDS.

INPUT INTEPFACE FILES

SYN3D LOGICAL UNTT NMMRER 11 22 23 24 25 32 33 39 40 41
FTYLF SFCUENCE NUMBFR (TABLE V-7) 7 1 2 3 4 5 6 17 15 16

BCD TNPUT
1 1111 11 M

1 1 r* 0 0 0 4 8 0 0 0 0 0 0 0 1 1 1 1 1 1
01 2 SROUP, 3-DTMENSIONAL MODFL
02 15 2 20 1 1 2
03 1.00 10.0
07 RTFLMY 1 0.0 200.0
07 RTFLIY 2 0.0 200.0
07 RTFLUX 3 0.0 100.0
07 RTTLX ) 100.0 200.0
08 ATFLUX 1 0.0 200.0
08 ATFLUYXY 2 0.0 200.0
08 PTRLIX ? 0.0 100.0
0R RT2LUX q 100.0 200.0
16 5 3 1 1 1
17 1 2 3
18 1 o) 3
19 1 5 1 8 1 m 2 ] 3 8
2 1 5 1 8 1 11 2 o] 3 3]
21 1 3 A 9 12 15 18 20
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Appendix H-4 shows selected pages of output for this job. The
eigenvalue is .97520 (vs. .97532 for a 3D finite-difference calculation).
The input decks shown in Figs. V-1 and V-2 are set up to run this sample
problem.

F. Suggested Modifications to the Code

TIMER

TIMER is a CCCC subroutine with a variety of options for returning
elapsed and clock time, job identification, data, etc. Every computer
installation has its own set of FORTRAN callable system routines for
providing some or all of this information, and so no universal TIMER can
offer all options. The version of TIMER included in both IBM and CDC
versions of the Code Center package returns elapsed CP time; in addition
the IBM version returns the date and wall clock time. SYN3D uses TIMER
to determine the time spent in the several parts of the calculation and
to provide the date and clock time for file identification and page headers.

SEEK Initialization

Those installations which have their own SEEK and an established SEEK
initialization procedure will want to make some changes in the main driver
of SYN3D. In the Code Center SYN3D the correspondence between file name
and logical unit number is set by the DATA statements defining the elements
of the arrays DSNAME and NREF. The file named DSNAME (N) is assigned to
logical unit number NREF(N).

On the first call to SEEK (with an operation code of 3) the entire
DSNAME array (up to the $), as well as the NREF array, is transferred to a
table in the subroutine., Files with the same names are assigned version
numbers in ascending order. Blank file names are ignored. Existence flags
are initialized to 0 (the file has not been written).

The main driver then reads the SEEK initialization card and looks for
columns which contain a number greater than zero. It interprets colum
numbers as logical unit numbers and for a non-zero entry in a column requests
the corresponding file name from SEEK (with an operation code of 5). When
it has the file name and version number it calls SEEK with an operation code
of 1 to set the existence flag.

Changes to any part or all of this initialization procedure can be made
by recoding the main driver and SEEK. No other routines are affected.

Eliminating BCD Input Data

Some installations may prefer to run SYN3D in a mode that completely
eliminates direct BCD card input. LASL, for example, uses a general input
processor which converts BCD cards to binary interface files; ANL has the
ARC System input processors SCAN and STUFF which convert BCD cards to BCD
files.

The first overlay in SYN3D, CARDS, reads BCD data either from the BCD
card input file or the BCD disk file SYNFIL, depending on the value of the
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sentinel IWHERE set in the main driver. CARDS then rewrites the input data
to the binary file SYNCON (see the Appendix E for the file description).
SYNCON is a binary version of the BCD card input; the data on each card is
rewritten to an unformatted record. The user can write SYNCON outside of
SYN3D and drop the call to CARDS from the main driver. The rest of the
code is unaffected.

CARDS provides one function which is lost if the overly is eliminated.
For historical reasons, SYN3D was set up to build 3D (or 2D) geometries
from 2D (or 1D) GEODST files. After the code was written an option was
added to permit an input 3D (or 2D) file. CARDS was coded to break up an
input 3D (or 2D) GEODST into the required number of 2D (or 1D) files and to
create the additional, required BCD input data (cards types 4 and 5) before
writing SYNCON. If CARDS is eliminated the user must specify 3D (or 2D)
models in terms of 2D (or 1D) GEODST files.

Matrix Inversion and Multiplication Subroutines

The matrix inversion routine INVERT and matrix arithmetic routine ARITH
which are supplied with the Code Center SYN3D are coded to minimize running
time for large problems (many groups and/or expamnsion functions) when the
code is compiled under the IBM FORTRAN H Extended compiler and run on the
370/195. There may be more efficient routines available for other computers.

Restrictions on Problem Size in SOLVE

It is unlikely that the problem size limitations (see Section III-G)
will affect users who have large IBM computers; more than enough fast core
should be available. CDC users (with a 50K core limitation), however, may
reach the problem size limit when the number of energy groups (after group
collapsing) times the number of expansion functions used concurrently at any
one axial mesh interval is about 50.

The difficulty is with the solution overlay SOLVE. As it is
currently written SOLVE must have enough storage to keep six matrices
in-core at the same time. These matrices are AE, Aﬁ, At Hy , REM and
FIS (see Eqs. (38), (39), (41), (42), (43) and Section III-D). With

a modest investment in programming some or most of these matrices could
be kept in LCM.
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APPENDIX A

Code Abstract
Name or Designation - SYN3D

Computer for which Program is Designed and Others upon which it
is Operable - IBM 370/195, CDC 7600.

Description of Problem or Function — SYN3D solves the direct and
adjoint, diffusion theory, static eigenvalue equations in two and
three dimensions. The geometries available are x-y, r-z, x-y-z
and triangular-z.

Method and Solution - SYN3D uses single-channel spatial flux synthesis
to calculate approximate solutions to the three-dimensional (or two-
dimensional) diffusion theory difference equations. Synthesis
expansion functions must be supplied by the user from two-dimensional
(or one-dimensional) finite-difference calculations performed by some
other code. SYN3D sets up the synthesis equations and solves them by
power iteration with Wielandt acceleration. Each iteration is an
exact inversion of the block-tridiagonal synthesis equations by
forward-elimination, backward-substitution.

Restrictions on the Complexity of the Problem - For the most part,
SYN3D uses variably dimensioned arrays and disk scratch files to
manage data for any size problem in the available fast core. The only
serious limitation is on the product of the number of groups and the
maximum number of expansion functions used at any particular axial
elevation; for CDC users (with a 64K machine) this product is limited
to about 50.

Typical Running Time - Exclusive of the time required to generate
expansion functions SYN3D will solve an 1l-group, 12,000 mesh point
model with two expansion functions in .9 minutes (CPU). A 28-group,
30,000 mesh point model with three expansion functions requires 8.9
minutes (CPU). These times are for jobs run on an IBM 370/195. For
large problems the PP time is less than the CPU time.

Unusual Features of the Program — The difference equations SYN3D
solves are the mesh-interval-centered type. Expansion functions
should be generated using diffusion theory codes solving the same
equations (e.g. 2DB, CITATION, VENTURE). The code is designed with
restart capabilities which reduce, on the average, the running times
for individual problems when a series of similar problems is to be
run. SYN3D requires input cross sectiomns, expansion functions and
geometry descriptions in the Version III formats defined by the
Committee on Computer Code Coordination (CCCC). Special options
include group collapsing and the use of different expansion functions
in different axial zones of the model.
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Related and Auxiliary Programs — SYN3D requires binary input files
containing cross sections, expansion functions and geometry descriptions.
Although a small program is provided with the code to read these data
from cards, the user may wish to use other programs which generate

CCCC files. A finite-difference, diffusion theory program is required

to generate expansion functions.

Status -

References - C. H. Adams, "SYN3D - A Single-Channel, Spatial Flux
Synthesis Code for Diffusion Theory Calculations', ANL 76-21,
Argonne National Laboratory (1976).

Machine Requirements - The code requires at least a 35 K full-v:rd
core to execute small problems and runs more efficiently with larger
storage. SYN3D does not use BULK (IBM) or LCM (CDC) storage.
Depending on the complexity of the problem, SYN3D may require up to
45 logical units.

Programming Language Used - FORTRAN IV. Both IBM and CDC version of
SYN3D contain a few routines written in assembler language.

Operating System or Monitor under which Program is Executed - The

IBM version of SYN3D has been compiled and executed under 05-370 with
the FORTRAN H Extended compiler. The CDC SYN3D has been compiled and
executed at Berkeley Laboratory under the COKE System with the FORTRAN
FIN4.5 compiler.

Any Other Programming or Operating Information or Restrictions -
Name and Establishment of Author -

C. H. Adams

Applied Physics Division

Argonne National Laboratory

Argonne, Illinois 60439

Material Available - Separate tapes are available for the IBM and
CDC versions of SYN3D. The SYN3D package includes:

Source decks for SYN3D and auxiliary input program,
Input for sample problems,
Reference report.

Category - C

Keywords - two-dimensional, three-dimensional, diffusion equations,
synthesis, x-y, r-z, x-y-z, triangular-z.
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APPENDTIX B. STP018 - THE ARC SYSTEM STANDARD PATH FOR SYN3D.

NOUBL® PRECISION DSNAME
REAL*8 STFNAM, BLKNAM
REAL*8 GNIP, GEOM, CHANGE, BC, XSCMIN, XNHOMG, HOMOG, SYN3D,
1 SYNBLK, TRGNIP, ANIP, X, COMPXS
COMMON / STFARC / STENAM, BLKNAM(50), IBLTAB(3,50), NBLOCK, NRET
COMMON , IOPUT s, NIN, NOUT, NOTUT2
DTMENSION DSNAME(87)
NATA DSNAME / 6HGROMO01, 6HGEOM02, 6HGEOMC3, 6HGFOMO4, 6HREOMOS,
675"0N06, AHGEOMOT7, 6HGEOMOS, 6HGEOMOS9, E6HGEOM10,
6 HGEODO1, 6HGEODO2, 6HGEODO3, 6HGEODO4, 6HGEODOS, 6HGEODO6,
6HGFOD07, 6HGEODO8, 6HGEODO9, 6HGEOD10,
4HBCO1, WHBCO2, 4HRCO3, WLHBCOL, UHBCOS, -UHBCO6, WHRCOT,
44RCO8, ULHBCO9, 4HRC1O ,
6UFLUX01, 6HFLUY02, G6HFLUX03, 6HFLUXO4, EHFLUXNS, AHFLUX06,
6HFT 1X07, 6HFLUYN8, 6HFLUX09, 6HFLUX10, 64RTFL01, 6HRTFLO2,
fYRTFINI, 6HRTFLOL, 6FRTFLOS, 6HRTFLO6, 6HRTFLN7, 6HRTFLOR,
6HR™FLO09, SHRTFL10, 6HSYNFIL, 6HCOMPYS, 6HREQFLX, AHREQXST,
6HINTTC1, 6EINTTC2,8HXS.C.MIN,6HVOLIN1, 6HVOLIN?, 6#ADTFINT,
6HDITIN2, 6HINTGLS, SHHFILE, 6HDCCORF, 6HYACCORF, 4HGFOM,
Sq98.NIP, 2HRC, 6HXS.ISO, 7HB.HYOMOG, 7FXS.TSC2, 6HSCROO1T,
64SCRO02, 7HSP.CICN, THSP.CRIT, 8HXS.C.AU1, 6HSCROO03,
AYYS.M.AIX, RHXS.M.MIN, G6HSYNCON, 6HATFLUX, AHPYDINT,
6HRZFLNX, 6HISOTXS, 6HNDYSRF, GHZNATDN, 1HS /

CONE LN = DODO®IDPNE VLI

DIMENSION TSCR(50)

DATA ISCR / 50%0 /

DATA GNIP/AHNTION2/, GEOM/UHGEQOM/, CHANGE/6HCHANGF/, BC/2HRC/
DATA XSCMIN/BHXS.C.MIN/, YNHOMG/6HNUIOO1/, HOMO3/6HNUCHIO1/,
1 SYN3ID/64YUC012/, TRGNTIP/6HNUTOO4/, ANTP/SHA.NTD/

DATA COMPXS/6HCOMPXS/, SYNBLK/S5HSYN3D/

50) FORMAT (AS,2I5
501 FORMAT (1615)

LnD2™ OVZR A.NJIP DATA SETS.

oNeNe]

T0=0
T1=1
12=2
NIN=R
NOUT=6
NOuT2=0
N=1
TRV=1
CALL LOAN('SNIFTW')
CAIL SNITF(DSNAME,N, IRV)
CALL SCAN
L=0
K=20
2 CONTINOUT
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APPENDIX B. STP018. CONTINTE),

STFNAM=GEOM
CALL STUFF

TF( NRET.LE.0 ) GO TO 10
L=L+1

K=X+1

CREAT® A MACROSCOPIC CROSS SECTION FILE ON THE FIRST LOOP IP
NONE FXISTS. ICRLL=4 ¥FOR NO OUTPUT, ICALL=1 FOR OUT™"T.

[sNeNeXKe!

ICALL=U
TP( L.GT.1 ) GO TO 4
CALY. SNTFF( COMPYS, NXS, T0)
TF( NXS.GT.0 ) GO TO 4
CALT. SNIFF( XSCMTN, NXS, I0)
TP( NXS.GT.N ) GO TO 4
TXS=1
CALL LINK (XNYOMG)
CALL LTNK( HOMOG, ICALL, TO, I0, IO, IXS)
o
C CREAT® GEOM AND RC FILES.
C
4 CONTINUE
CALL SNIFF( DSNAME(L), J, T0)
IF( J.GT.0 ) GO TQ 2
CALL SNTFFP( GEOM, I, I1)
CALT SNIFF( DSNAME(L), J, T1)
CALL SNIFF( CHANRE, I, J)
CALY SNTFR( GEOM, T, I2)
CALL SWIFF( BC, I, TI1)
CALL SNTFF( DSNAM®(K), J, T1)
CALL SNTFF( CHANGE, I, J)
CALL SNTFF( RC, T, 12)
CALL SNITR( ANIP, NTP, T0)
TF( NTP.LE.O0 ) 60 Tn 2
READ(NTP,500) Y, NPEC
READ(NIP,501) (ISCR(I),I=1,NREC)
RETIND NIP
IF( TSCR(29).EN.0 ) 50 TO 6
CALL LINX(T™RGNIP)
f CONTINUE
CALL LINVK (3NIP,T)
CALL SNTFF( GEOM, T, I1)
CALL SNTFP( DSNAMF(L), J, T1)
CALL SWNIFF( CHANGE, I, 1)
CALL SNIFF( GFOM, I, T2)
CALL SNIFF( BC, I, I1)
CALL SNIFF( DSNARME(K), J, T1)
CATL SNT®F( CHANGE, I, J)
CALYL SNTFF( BC, T, I2)
50 Tn °



APPENDIX B. STPO18. CONTINTED.

C

C LINK TO SYN3D.

C
10

100

CONTINUE

STFNAM=SYNBLK

CALL STOFF

IF( NRET.LE.O ) GO TO 100
CALL LINK(SYN3D)

GO TO 10

RETURN

END

71
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APPFNDIX C. ARCSP018 - THE ARC SYSTEM CATALOGUED PROCEDURE FOR SYN3D.

//ARCSP018 PROTC ACCOEF='§ACCOEP',ACCNDSP=' (NE%¥,DELFTE)',ACCVOL=,

7/ BCO1='6BCO1*,RCO2='6BCO2*, RCO3='E£RBCN?",

// BCOU='£RCO4',RBCO5="6BCOS',BCO6="'EBCO6"',

/7 RCO7='£RCN7* ,BCOB="5BCOB',BCO9=*£BCOY' ,BCIN=1£BCIN",
7/ BCDSPO 1= (NEW,DELFPTE) ', BCDSP10=* (NEW,DELETF) ',

// BCDSPO2="' (NEW, DELFTE) ', BCDSP03=' (NE%,DRLETE) ',

// BCDSPOU=' (NEW,DELETE) ', BCDSPOS="' (NF¥,DELETF) ',

/7 BCNSPOA="' (NEW,DELETE) ' ,BCDSPO7=* (NEW,DELETE) ',

// BCDSPO8='(NEW,DELETF) ' ,RCDSP09="* (NEW,DELET®) !,

// BCVOLO1=,RCVOL02=,BCVOL03=,BCVOLO4=,BCVOLO5=,

/7 BCVO106=,BCVOLO7=,BCVOLOB8=,BCVOL09=,BCVOL10=,

// COMPXS1=15XSCMTN1',COMPXS2="EXSCMIN2Y,

// CXSDISP=' (NEW,DELFTF)',CXSVOLM=,

// CXSB1K1=1028,CYSBLIK2=6136,

// DCCOEF="'£DCCOEF' , DCCDSP=* (NEW,DELFTE)',DCCVNL=,

7/ DIFTNT1=NULLFTLF, TMPDEST=F,

7/ DNTVOL1=,DNTDSP1="'(CLD,KEFP) ',

// DIPINT?='&DIFTNT2',DNTVOL2=,DNTDSP2=" (NEW,DELFTF) ",
// FLDSPO1=' (OLD,XEEP) ',

// FLDS®02="*(0LD,KEFP) ' ,FLDSPO3="' (OLD,KEED) !,

// FLDSPOU="' (OLD,KFFP) ', FI DSPO5=" (OLD,KPEP) *,

// FLDSPO6=' (OLD, KEEP) ', FLDSPO7=* (OLD,¥FEP) !,

// FLNSPOR=' (OLD,KEEP) ', ?IDSP09="* (OLN,KTEP) !,

/7 FLDSP10="' (OLD,KFEP) "',

/7 FLUX01=NULLFILE,FLNX02=NULLFILE,FLUX03=NULTLFIL®,

// FLUXO4=NULLFILE,FLUXOS=NULLFILE, SLNXOF=NTLLTTLE,

// FLUXO7=NULLFILE, FLUXOQ=NULLFILE,FLOX09=NTLLFIIE,

7/ PLUX10=NLLFILE,

// FLVCL01=,PLVCLO2=,FLVOL03=,FLVOLOU=, LVOLOS =,

// FLVOLOA=,FLVCLO7=,FLVO108=,FLVOL0O9=,FLVOL11=,

// FULLBLK= 12280,

7/ GFDPSPO1=* (NEW,DELETE) * ,GFDSP10="' (NE%,DELE™F) 1,

// GEDSF02=* (NEW,DELFT®) ', GEDSPO3=" (NE#,DELFTE) ',

7/ GENSPOY4="' (NEY,DELETE) ' ,GFDSPO5="' (NEA,DELET™) !,

// GEDSPO6="' (NEW,DELFT®) ' ,GEDSPO7=" (NF+, DELETF) ',

7/ GEDSPOR=' (NEW, DELETF) ', CEDSPO9="' (NEW, NELETF) ¢,

7/ GFOMO1='S£GECMO1',GE0M02="EGFOM02"',GFOM03="£GEOM 03",
// GPOMOU="SGEOMO4"',GEOMOS="f GEOMOS ', CEOM06="1"GTNMOR" ,
// GEOMO7='6GEOMO7"', GEOMOR="'E GEOMOR! , GEOM)IO=1§RECY T,
7/ 5EOM10='&GFCM10',GRVOL(O1=, GEVOL02=, GEVOL03=,GEVOLO4=,
7/ GEVOLO05=,GEVOL06=,5EV0L07=,GEVCLO8=, GFVOL09=, GFVOL10=,
// HALFRLK=6136,

/7 ISOTXS=NYLLFTLE,TSODSP=" (OLD,KEFP) ', ISOVOL=,

// INTTOC1=NULLFILF, INTTOC2='§INTTOC2",

// LIBBLK2=12280,

7/ MICRXS1=NULLFTLF, MICRXS2=NULLFILF, MTCRVOL=,

// NDXSRF=NULLFTLE, NDXDSP="'(OLD,KFEP) ', NDXVOL-,
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/7 PATH=ST®018,

// POSTITB='SYS1.DUMMYLIB',PPELIB="SYS1.DUMMYLTB',

/7 QRTRBLK=3064,

// TIMLTM="'(600,0)",

// TOCDSP1=* (OLD,KEEP) ' ,TOCDSP2="' (NEW,DELETE) *,

// TOCVCL1=,TOCVOL2=,

// UNITS=BATCHDSK,

/7 VOLINT1=NULLFILE, YNTVOL1=,VNTDSP1=* (OLD,KEEP) *,

// VOLINT2='§VCLTNT2', YNTVOL2=,VNTDSP2=" (NEW,DELETR) ',

/7 ZNATDN=NULLFILE,ZNADSP=' (OLD,KEEP) *,ZNAVOL=

//*

/;* 3 3k e e ok s ol o e el ok ol o ok ko ko ok ok ok ok sk ok ok ok ook ks ol ok 3 ko S ok ok e e ok ek Sk ol ok ok ok ok okok ok ko ek
//* * *
/7 * CATALOGUED PROCEDURE FOR SYN3D FLOUX *
VA SYNTHESTS CALCULATION *
//* * *
//* e e e o oA ok ok ke o e ok ok e ko sk Aok ek ok ke kol ok i ok oKk ok koo dk ok ok ok ok ko e ki ok ko kok ok ok ok ok ok okok
//*

//* SYMBCLIC PARARMETERS

/¥

/7% PARAMETER DEFAULT VALUE USAGE FTNNOO1
/7% ========= ST============ ===== =—======
//*

//* ACCOEF &EACCOEF DSN OF ACCOEF FILE 75
//* ACChHSP (NEW ,DELETE) DISPOSITION OF ACCOFF 75
//* ACCVOL  -—===- . VOLUME FOR ACCCEF 75
/¥ BCH1- §BCO1- DSN OF BC FILFS 31-40
//* BC10 £BC10

/7% BRCDSPO1- (NRW,DELETF) DISPOSITION OF BC FILES 31-40
//* BCHSP10

//* BCVOLO1- --———- VOLUMFS FOR BC FILES 31-40
//* RCYOL10

//* TOMPYXSH EXSCMTN1 DSN OF XS.C.MIN FILE 1 67
//* TOMPXS? EXSCMIN2 DSN OF XS.C.MTN FILF 2 67
//* CXsnTsp (NEW,DELETE) DISPOSITION OF XS.C.MIN 67
//* CXSVOLM  --=--- VOLUME FOR XS, C.MIN 67
/7* CXSBLK1 1028 BIKSTZE FOR XS.C.MIN FILE 1 67
//* CXSBLK2 6136 BLKSIZE FOR XS.C.MIN FIL® 2 67
//* DCCDSP (NFY,DELETE) DTISPOSITION OF DCCOEF T4
/¥ NCCNEF &EDCCOEF DSN OF DCCOEF FILE 74
//* DCCVYOL  ——m——— VOLUME FOR DCCOFF 74
//* NIFINTA NUILFILE DSN OF INPUT DIFINT FILF 70
/¥ BIFINT?2 EDIFINT2 DSN OF OUTPUT DIFINT FILE 71
//* DMPDEST F ROUTF DUMP TO FICHE SYSuUpuMp
//* DNTDS®1 (OLD,KEEP) DISPOSITOON OF INPUT DTFINT 70
/¥ DNTDSP 2 (NEY,DELETE) DISPOSITION OF OQUTPUT DIFINT 71
/7% DNTVOLT1  -=---- VOLNME FOR INPUT DIFINT 70
//* PDNTVOL2  —===—- VOLUME FOR OUTPUT DIFINT 71
//* FLDSPO1- (O1D,KFED) DISPOSITION OF INPUT FLUXES 41-50
//* FLDSF10

//* FLOXN1- NULLFTILR DSN OF INPUT FLUY FILES 41-50
//* TLIY0
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//%  PLVOLO1- ------

//* FLYOL10

//%*  FULLBLK 12280

//%  GEDSPO1- (NFW,DELETE)
//* GENPSP10

//%  GFOMO1-  E§GPOMO1

/¥ GEOM10 F.GEON 10
//%  GFVOLO1- =--=--

/7% GEVOL10

//* HALPRLK 6136

//%* TNTTOC1  NULLPILE
//*  INTTOC2  EINTTOC2
//%  TSODSP (01D, KTEP)
//%  TSOTXS NTLLFILE
//%  TSOVOL  -—=—=-=---

//*  LIBRLK2 12280

//%*  MICRXS1  NULLFILE
//%¥  MICRXS2  NTLLFILE
//%¥  MICRVOL  --=-=---

//%  NDXDSP (OLD, KEEP)
//*  NDXSRF NUILTILE
//%  NDXVOL  =—=-==—-

//%  DATH STP018

//%* POSTLTB  SYS1.DUMMYLTR
//*  DPRELIB SYS1.DUMMYLIB
//%¥  ORTRBLK 3064

/7%  TIMLT™ (600, 0)

//%¥  TOCDSP1 (OLD, KEEP)
//%  TOCDSP2 (NF9,DELETE)
//%  TOCVOLY1  —====-

//%  TOCVNL2  =====-

//%  TNTMCS BATCHDS K
//%  YNTDSP1 (OLD, KTEP)
/7%  UNTDSP?2 (NEW, DELET™E)

/% YNTYNTL A
/)% YNTVOL?2

//%*  VOLTINT1  NNWLLFTLE
//%  VOLINT2  &VOLTNT2
//*%  ZNATON NTLLFTLE
//*  7NAVOL  ------
//%*  ZNADSP (OLD, KEEP)
/7%

i

//*

//GO FYEC PGY=6PATH, "IME=FTIMLIM

74

CONTIND EL.

VOLMES FOR INPUT FLUXES

FOLL TRACK BLKSIZE
DISPOSITION OF GFOM FILES

DSN OF GFOM FILES
VOLUMES FOR GEOM FTLES

HALF TRACK BLKSIZE

DSN OF TINPUT INTTOC FILE
DSN OF OUTPUT INTTOC FILE
DISPNSITION OF INPUT ISOTXS
DSN OF INPUT ISOTXS

VOLUME FOR ISOTXS

ELKSTZE,
DSN OF XS.ISO FILE 1

DSN OF XS.ISO FILF 2

VOLUME FOR XS.ISO
DISPOSITTION OF INPJT NDXSRF
DSN OF INPUT NDXSRF

VOLUME FOR NDXSKF

PROGRAM NAME

ADDITIONAL LIBRARY DSN
ADDITIONAL LTIBRRRY DSN
QUARTER TPACK BLKSIZE

ST®P TTME LIMIT

DISPOSTITION OF INPNT INTTOC
DISPOSITTION OF OUTEUT TNTTNC
VOLUME FOR TNPUT INTTOC
VOLTE FOR OUTPUT TNTTOC
DEFAULT UNIT PAPRAMFTER
DIYSPOSITION OF INPFTJT VOLINT
DISPOSITION OF OUTPNT VOLTNT
VOLUME FOR INPUT VOLTINT
VOLUME FOR OUTPUT VOLINT

NSN OF INPUT VOLINT FILF

DSN OF OQUTPUT VOLTN™ FTLE
DSN OF INPUT ZNATDN

VCLUME FOR ZNATDN
DISPOSTTION QF INPUT ZNATDN

//STREPLIB DD DSN=°RELTIB,DISP=SHR

// DD DSN=C116.8B21006.MODLIP, DISP=SHR
// DD DSN=C116.ARC.MODLIB,DTSP=SHR
// DD DSN=§ POSTLIBR, DISP=SHR

//FTOSFO01 DD DDNAME=SYSTN
//FTO6F001 DD SYSOUT=A
//5YSUDUMP DD SYSOUT=EDMPDEST

41-50

11-20
11-20

11-20

65
66
94
Sy
9u

OUTPUT DTFTNT £ VOLTNT 69,71

79
79
79
95
9%
95

EXEC
STEPLTE
STEPII®

EXEC
65
66
65
66

63
£9
69
69
€9
69
9¢
96
96

e S R L E RS S R Rl R L R R R Y P P P Y PR STy
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//FT09%001 DN UNIT=2314,STACE=(CYL, (1,1)),

// DCB= (RECPM=VES,LRECL=84, BLKSTIZE=3364)

//FT11F001 DD DSN=£GEOM01, VOL=SER=E6GEVOL01,DISP=6GEDSPO1,

// UNIT=EUNTTS,SPACE= (CYL, (1,1)),

7/ DCB= (PECFM=VBS,LRECT1=¥,BLKSIZF=6HALFRLK)

/% FILES 11 THRU 20 ARE GEOM FILES

//FT127001 DD DSN=&GFOMO2,VOL=SER=&GEVOL0O2,DISP=EGFDSP02,

// UNIT=§UNITS,SPACE= (CYL, (1,1)),

// DCB= (RECFM=VBS,LRECL=X,RLKSTZE=6HALFBLK)

//FT13F001 DD DSN=6GTOM0?, VOL=SFR=§GEVOL03,DISP=5GFNSPN3,

// UNIT=€UNITS, SPACE= (CYL, (1,1)),

/7 DCB= (RECFM=VBS,LRECL=X,BLKSIZE=6HALFBLK)

//FT™147001 DD DSN=fGFOMO4, VOL=SER=S5EVOLO4 ,DISP=6GEDSPOY,

// TNIT=ENUNITS,SPACE= (CYL, (1,1)),

// DCB= (PECFM=VBS,LRECI=X,BLKSTZ%=6HALFBLK)

//FT15F001 DD DSN=£GEOM05,VOL=SER=§GEVCLO5,DISP=6GFDSPOS,

// UNIT=KTNITS,SPACE= (CYL, (1, 1)),

// DCB= (RECFM=VRS,LRECI=X,BLKSIZR=6HALFBLK)

//FT157001 DD DSN=&GFOMNG,VOL=SER=FGEVOL06,DISP=6GEDSO06,

7/ UNTT=SUNTITS,SPACF= (CYL, (1,1)),

// DCB= (RECFM=VBS,LRECTI=X ,BLKSTZE=EHALFBLK)

//TT177001 DD DSN=HGEOM0O7,VOL=SER=&GEVOL07,DISP=6GEDSPO7,

// UNIT=ETNTTS,SPACE= (CYL, (1,1)),

/7 DCB= (RECFM=VBS,LRFCL=X, BLXSTZE=EHALFBLK)

//¥T18%001 DD DSN=EGEOMO8, VOL=SER=SGEVOLOR,DISP=5GEDSPOS,

// TNIT=6UNTTS, SPACE= (CYL, (1,1)),

// DCB= (RECFM=VBS,LRECL=X,PLKSIZE=6HALFBLF)

//FT19F001 DD DSN=§GENOM09,VOL=SFR=SGEVOL(09, DISP=§GFDSP09,

// UNIT=8&TNTTS,SPACE= (CYL, (1,1)),

// DCB= (RECFM=VBS,LRFCL=X, BLKSIZF=6HALFBLK)

//FT20F001 DD DSN=EGFOM10,VOL=SER=EGEVOL10,DISP=66FDSD10,

// UNIT=RUNITS,SPACT= (CYL, (1,1)),

// DCB= (RECFM=VRS,LRECI=X,BLKSTZE=6HALFBLK)

/% FILES 11 THRO 20 ARE GEOM FTLFS

//FT21F001 DD DSN=SGEODS01,DISP= (NFW,DFLETE),SPACE=(CYL, (1,1)),
// DCB= (RECFM=VBS,LRECL=X,BLXSTIZE=&HALFBLK) , UNIT=SASCR

/7% FIL®S 21 THRU 0 AR® CCCC GEODST FILFS

//FT22F001 DD DSN=£G®0ODSN2,DISP=(NEW,DFLETE) ,SPACE=(CYI, (1,1)),
7/ DCR= (RFCFM=VBS,LRECL=X,BLKSTZF=EHALFBLK) , UNIT=SASCR
//FT23F001 DD DPSN=6£GEODSO3,DTSP= (NEW, DELFTF),SPACE=(CYL, (1,1)),
// DCR= (RECPM=VBS,LRECL=X,BL¥SIZE=6HALFBLK) ,INIT=SASCR
//FET24F001 DD DSN=§GEODSO4,DISP= (NEW,DELETF),SPACE=(CYL, (1,1)),
// DCB= (RECFN=VBS,LRECL=X, BLKSTZF=EHALFBLK) ,UNIT=SASC®
//FT25FN01 DD DSN=E£GEODSOS,DISP= (NEW, DFLETE) ,SPACE=(CYL, (1,1)),
// DCB=(RECFM=V8S,LRECL=Y¥,BLKSTZ =&6HALFRBLK) , UNIT=SASCR
//FT2AF001 DD DSN=E£GEODSOK,DTSP=(NEW,DFI™TF),SEACE=(CYL, (1,1)),
// DCR= (RECFM=VBS ,LRECT=X,RLKSIZ9=EHALFBLK) ,TNIT=SASCR
//ET27F001 DD DSN=E£GEODSC7,DTSP= (NEW,DELETE), SPACE=(CYL, (1,1)),
// DCB= (RECFM=V3S,LRECL=X ,BLKSTZF=6HALFBLK) ,TNIT=SASC™

//FT28F001 DD NSN=EGEO™SO08,DTSP=(NEY,DELETE) ,SPACE=(CYL, (1,1,
// DCB= (RECF¥=VBS,LRFCL=X,BIKSTZE=€HALFRLK) ,UNIT=SASCR



76

APPENDIX C. ARCSP018. CONTINTED.

//7FT29F001 DD DSN=6GEODS09,DISP= (NEW,DFLFETE) ,SPACE=(CYL, (1,1}),

// DCB= (RECFM=VBS ,LRECL=X,BLKSIZE=EHALFBLK) ,UNIT=SASCR
//FT30F001 DD DSN=§GEODS10,DISP= (NEW,DELET®), SPACE=(CYL, (1,1)),
/7 DCB= (RECFM=VBS,LRECL=Y,BLKSTZE=6HAL?BLK) ,UNTT=SASCR

//* FTLES 21 THRU 30 ARE CCCC GEODST FILFS

7//FT317001 DD DSN=£BCO1,VOL=SER=EBCVOLO1,DISP=£BCDSPO1,

// ONIT=8UNITS,SPACE= (TRK, (1,1)),

7/ DCB= (RECFM=VBS,LRECL=X, RLK5TIZF=304)

//* FILES 31 THRU 40 ARF THE BC FTLES ASSOCIATED WITH THE GROM

/7 * FILES (11 THRU 20)
//FT32F001 DD DSN=§BC02,VOL=SER=EBCVOL02, DISP=6BCDSPO2,

// UNIT=SUNTTS,SPACE= (1IRK, (1,1)),

// DCB= (KECFM=VBS,LRECI=X,BRLKSIZE=304)

//FT33F001 DD DSN=£BCO3,VO1=SER=§BCVOLO3, DISP=6BCDSPO3,

// UNIT=6UNITS,SPACE= (TRK, (1,1)),

/7 DCB= (RECFM=VBS,LRECL=Y,BLKSIZE=304)

//FT34F001 DD DSN=£BCO4 ,VOL=SER=EBCVOLO4,DISP=6BCDSP0OY,

7/ UNTT=&UNITS, SPACE= (TEK, (1,1)),

7/ DCB= (RECFM=VBS,LRECI=X,BLKSIZE=304)

//FT35FP001 DD NSN=£BCOS5,VOL=SER=£BCVOL05, DISP=6BCDSPOS,

// UNIT=EDNITS,SPACE= (TRK, (1,1)),

// DCB= (RECPM=V3S,LRECI=X,BLKSTZE=304)

//FT36F001 DD DSN=6£BC06,VOL=SER=§BCVOL06,DISP=£BCDSPO6,

7/ UNT™=SUNITS,SPACE= (TRK, (1,1)),

// DCB= (RECFM=VBS,LRECL=X, BLKSIZE=304)

//FT27F001 DD DSN=£BCO7,VOL=SER=6BCVOL07, DISP=E£BCDSP07,

7/ ONIT=RONITS,SPACF= (TRK, (1,1)),

// DCB= (RECFM=VBS,LRECL=X, BLKSIZE=304)

//FT38F001 DD DSN=fBCO8,VOL=SER=£BCVOLO8,DISP=EBCDSPO8R,

7/ UNIT=EUNITS,SPACF= (TRK, (1, 1)),

7/ DCB= (RECPM=VBS,LRECL=X,BLKSTZF=304)

//FT39F001 DD DSN=6£BC09,VOL=SER=&BCVOL09, DISP=§BCD3°09,

// UNIT=F"NITS,SPACE= (TRX, (1,1)),

// DCB= (RECFM=VBS,LRFCL=X,BLKSTIZE=304)

//FTL0OT001 DD DSN=&BC10,VOL=3ER=6BCVOL10,DISP=6BCDSP10,

// UNIT=SUNITS,SPACE= (TRK, (1,1)),

// DCB= (RECFM=VBS,LRECI=X,BLKSTZE=304)

I/* FTLES 31 THRU 40 ARE THE BC FILES ASSOCIATED VITH THF GEON
//* FILES (11 THRU 20)

//FT417001 DD DSN=RFLUX01,NNTT=SUNITS, VOL=SER=6FLVOL01,DTSP=SFLDSPN1
//* FILES 41 THR" S0 ARF INPUT PR.D2, FA.D2, FR.D1 AND PFA.D1 FILFS

//FTU42*001 DD DSN=EFLUX02,INIT=FUNITS, VOL=SER=5FLVO102,DISP=SFLDSPN2
//FT43F001 DD DSN=&FLUXO03 ,UNIT=E"NITS,VOL=SER=&FLVOL03,NISP=APLDSD03
//FTUU4F001 DD DSN=EFLUXO4,UONIT=FRUNTTS,VOL=SER=EFLVOLO4,DISP=SFLDSPOU
//FTUSF001 DD DSN=FFLUXO0S,UNTT=FUNITS, VOL=SFR=EFLVOLOS,DISP=SFIN3POS
//°T46F001 DD DSN=EFLUXO06 ,INIT=§UNTTS, VOL,.=SER=EFLVOLO6,DTSP=AFLDSPOG
//FT47%0N1 DD DSN=&FLUX07,UNTT=EUNTTS, VOL=SER=EFLVOLN7,NISP=SFLDSPN7
//FTU8F001 DD DSN=SFLUXO08 ,UNIT=FUNITS,VOI=SER=6FLVCLO8,DISP=RAFLDS™N3
//FTUSF001 DD DSN=FFLUX0O,UNIT=6UNITS,VOL=SEE=EFLVOLO9,NIS =SPLNSPOQ
//FTS50F001 DD DSN=EFLUX10,NUNTT-FUNTITS, VOL=SER=EFLVOL10,NTSP=SFLSP1D
//* FTLES 41 THRU 50 ARE INPOT PR.D2, ¥A.D2, FR.DY 3ND FA.D1 FTLRS
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//FT51F001 DD DSN=&RTFLO1,UNIT=SASCR,DISP=(NEW,DELETE),

// SPACE= (CYL, (1, 1)), DCB=(RECFM=VBS,LRECL=X,BLKSTZE=6HALFBLX)
/7% FILES 51 THRPOU 60 ARE CCCC RTFLUX AND ATFLUX FILES
//FTS52F001 DI DSN=§RTFLO2,UNIT=SASCR,DISP=(NEW,DEIETE),

// SPACE= (CYL, (1,1)),DCB= (RECFM=VBS,LRECL=X,BLKSIZE=6HALFBLK)
//FT53F001 DD DSN=§RTFLO3,UNIT=SASCR,DISP=(NEW,DELETE),

// SPACE= (CYL, (1,1)), DCB= (RECFM=VBS,LRECL=X ,BLKSIZE=6HAL?BLX)
//FT5S4F001 DD DSN=SRTFLO4,UNIT=SASCR,DISP= (NEW,DELETF),

7/ SPACE= (CYL, (1,1) ), DCB= (RECFM=VBS,LRECL=X,BLKSIZE=6HALFBLK)
//FTS55F001 DD DSN=§RTFLO5,UNTT=SASCR,DISP=(NEW,DELETE),

// SPACE= (CYL, (1,1)), DCB= (RECFM=VBS,LRECL=X,BLKSTZE=5HALFBLK)
//FT56F001 DD DSN=&RTFLO6,UNIT=SASCR,DISP=(NEV,DELETE),

// SPACE=(CYL, (1,1)), DCB= (RECFM=VBS, LRECL=X , BRLKSIZE=5HALFBLK)
//FT57F001 DD DSN=£RTFLO7,UNTT=SASCR,DTSP= (NEV,DELETE),

// SPACE= (CYL, (1,1) ), DCB= (RECFM=VBS,LRECL=X,BLKSIZE=EYALFBLK)
//FT587001 DD DSN=&RTFLO8, UNIT=SASCR,DISP= (NEW,DELETE),

7/ SPAC®= (CYL, (1, 1)), DCB= (RECFM=VBS,LRECL=X ,BLKSIZE=6HALFBLK)
//FTS9F001 DD DSN=&RTFLO9,UNIT=SASCR,DISP=(NEW,DELETE),

7/ SPACE= (CYL, (1,1)), DCB= (RECFM=VBS,LRECL=X, BLKSTZE=SHALTBLK)
//FT60OF001 DD DSN=RTFL10,UNTT=SASCR,DISP= (NEW,DELETE),

/7 SPACE= (CYL, (1,1)), DCB= (RECFM=VBS,LRECL=X ,BLKS TZE=5HALF BLK)
/7% FILES 51 THRT 60 ARE CCCC RTFLUX AND ATFLUX FILES
//FT61F001 DD DSN=ESYNFIL,DISP=(NEW,DELETE) ,UNIT=SASCR,

// DCB= (RECFM=VBS,LRECL=84,BLKSIZE=3156) ,SPACE= (TRK, (1,1))
/)% THE BCD INPUT FILE

//FT62F001 DD DSN=8 XSCMIN,DISP= (NEW,DELETE) ,UNIT=SASCR,

// SPACE= (CYL, (1,1)),DCB= (RECFM=VBS,LRECL=X, BLKSTZE=6447)

/% A ONE-FILE XS.C.MTN

//FT63¥001 DD DSN=FREFOFLX,DISP= (NEW,DELETF) ,UNIT=SASCR,

// SPACF= (CYL, (2,1)), DCB= (RECFM=VBS,LRECL=X,BLKSIZE=§F ULLBLK)
/7% REWRITTEN FLUXES AND GEOMETRIES

//FT6UF001 DD DSN=5£REQXST,LDISP= (NEW,DELETE),UNIT=SASCR,

// SPACE= (CYL, (2,1)), DCB=(RECFM=VBS,LRECL=X,BLKSTZR =67 ULLRLK)
/% REWRITTEN CROSS SECTIONS

//FT65F001 DD DSN=FAINTTOC1,VOL=S®R=ETOCVOL1,DISP=6TOCDSP1, INIT=6UNITS
/7% THE INPUT INTITOC FILE

//FT667001 DD DSN=ETNTTOC2,V0I=SFR=6TOCVOL2,DISP=§TOCDSP2,

// S®ACE= (TRK, (1,1)), DCB= (RECFM=VRS,LRECL=X,BLKSIZR=60RTRBLK) ,
// UNIT=R£UNITS

/% THE OUTPUT TNTTOC FILE

//FTETF001 DD DSN=£COMPXS1,UNIT=§UNITS,VOL=SER=6CXSVOLM,DISP=6CXSDISP,
// SPACF= (TRK, (1,1)), DCB= (RECFM=VBS, LRECL=X,BLKSTZE=5CXSBLK1)
/% THE FIRST FILE OF THE INPUT, TWO-FILE XS.C.MTN

//FT6TF002 DD DSN=8&COMPXS2,UNIT=6UNITS,VOL=SFR=6CXSVOLM,DISP=6CYSDISP,
// SPACE= (CYL, {1,1)), DCB= (RECFM=VBS, I RECL=X,BLKSTIZE=ACXSBLK2)
/7% THE SECOND FILE OF THE INPUT, TWO-FILE XS.C.MIX

//FT63F001 DD DSN=&VOLINT1,VOL=SER=§VNTVOL1,DISP=&EVNTDSP1,UNIT=6UNITS
/7* THE INPUT VOLIINT FILE
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//FT69%001 DD DSN=&VOLINT2,VOL=SER=EVNTVOL2,DISP=EVNTDSP2,

// SPACE= (CYL, (2,1)),DCB=(RECPM=VBS,LRECL=X,BLKSIZF=6LTBBLK2) ,
7/ UNTT=6ONTTS

//* THE OUTPUT VOLINT RILE

//FT70F001 DD NSN=&DIPINT?,VOL=SER=6DNTVOL1,DISP=£DNTDSP1, UNIT=EUNTTS
/% THE INPUT DIPINT PILE

//FT71F001 DD DSN=6DIPINT2,VOL=SFR=EDNTVOL2,DISP=§DNTDSP2,

7/ SPACE= (TRK, (2,1)),DCB= (RECFM=VBS, LRECL=X, BLKSIZP=6LIBRLK?2),
// UNIT=8UNITS

//* THE OUTPUT DIFINT FILE

//FT7?7001 DD DSN=EINTGLS,DISP= (NE¥,DELETE) ,UNIT=SASCR,

// SPACE= (CYL, (2,1)),DCB= (RECFM=VBS,LRECL=X,BLKSTZE=6*NLLBLK)
//* THE INTGLS FILE CONTAINS REARITTEN INTEGRALS

//FT73P001 DD DSN=EHFTLE,DISP=(NBW,DELFTE) ,UNIT=SASCR,

7/ SPACE= (CYL, (2,1)),DCB= (RECPM=VBS,LRPCL=X ,BLKSTZE=§PULLBLK)
/7% A SCRATCH PILE

//FT74F001 DD NDSN=§DCCOEF,VOL=SER=5DCCVOL ,DISP=&DCCDSP,INIT=£1NITS,
7/ SPACE= (TRK, (2,1) ), DCB= (RECFM=VBS,LRECL=X,BLKSIZP=5H ALFBLK)
//* THE DIPECT CCMBINING COEFFICIENTS

//FT75F001 DD DSN=5ACCOEF, VOL=SER=§ACCVOL,DISP=§ACCDSP, "TNIT=SUNTTS,
// SPACE= (TRK, (2,1)), DCB= (RECFM=VBS, LRECL=X, BLKSIZE=6HALFRLK)
//* THE ADJOINT COMBINING COEFFICIENTS

//FT767001 DD DSN=6GEOM,DISP=(NEW,DELETE) ,UNIT=SASCR,

// SPACE= (CYL, (1,1) ), DCB= (RECFM=VBS,LRECL=X,BLKSIZFE=50RTRBLK)
I/* A SCPATCE GEOM FILE

//FT7T7F001 DD NSN=EANIP,UNTIT=SASCR,SPACE= (CYL, (1,1)),

7/ DCB= (RECFM=VBS,LREC1=84, BLKSIZF=1684) ,DISP= (NF7,DELETE)

/7% THE BCD A.NIP FTILE

//FT78F001 DD DSN=5BC,DISP=(NEY¥,DELETF),UNIT=SASCR,

// SPACE= (CYL, (1,1)),DCB= (RECPM=VPS,LPECL=X,BIKSIZF=304)

/% A SCRATCH BC FTLE

//FTT9F001 DD DSN=EMICRXS1,DISP=SHP, UNIT=EUNTTS,VOL=SER=§YICRVOL
//* FTRST ILE OF TNPUT XS.TSO

//FT79¥002 DD DSN=EMICRXS?,DISP=SHR, JNIT=ENNITS,VOL=SEP=6%ICRVOL
/% SECOND FILE CF INPUT XS.TISO

//FT80F001 DD DSN=EBYOMG,DISP=(NEW,DELETF) ,UNIT=SASCR,

7/ SPACE= (CYL, (1,1) ), DCB=(RECFM=VBS,LRECL=X, BLKSIZF=5HAL®PRLX)
iz FIL®S 80 TH®XO 89 ARE NEEDED IN THE CROSS SECTION GFNFRATION
//FT81F0N1 DD DSN=EXIS21,DISP=(NEW,DELETE),UNIT=SASCER,

7/ SPACE= (CYL, (1,1)),DCB= (RECFM=VBS,LRECL=X,RLKSTZE=6HALFBLK)
//FTB1F002 DD DSN=£X1S22,DISP= (NFK,DEIFTF),UNIT=SASCR,

/) SPACE= (CYL, (1,1)), DCB= (RECPM=VBS,LKECL=X ,BLKSIZE=5HALFBLY)
//FT81F003 DD DSN=£XTS23,DTSP=(NEW,DELETE) ,UNIT=SASCP,

7/ SPACE=(CYL, (1,1)), DCB= (RECFN=VBS,LRFCL=X,BLKSIZ =5 HALFRLK)
//FTB1P004 DD DSN=&XIS24,DTSP=(NE4Y,DELETE),UNIT=SASCR,

7/ SPACE= (CYL, (1,1)), DCB= (RECFM=VBS,LRECL=X,BLKSTZE=6H3LFRLK)
//FT82F001 DD DSN=£SCRO01,DISP= (NEW,DELETE) ,UNIT=SASCR,

// S2?RACE= (CYL, (1,1)), DCB= (REC®M=VRS, LRECL=X,BLKSTZE=8YALFRI ¥)
//FT83F001 DD DSN=6SCR002,DISP=(NE”,DELETE) ,UNIT=SASCR,

// SPACE= (CYL, (1, 1)), DCB= (RECF¥=VRS, LRECL=X, BLKSIZE=EHALFBLK)

//FTa4F001 DD DSN=£SPCICNO,DISP=(NEW,DFLFTE) ,UNTT=S1SCR,
// SPACE=(76,1),DCB=(RECFH=VFS,LRECL=X,BLKSIZE=76)
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//FT85%001 DD DSN=§SPCRIT,DISP= (NEW,DELETF) ,UNIT=SASCR,

// SPACE= (TRK, (1,1)), DCB= (RECFM=VBS,LRECL=X,BLKSIZE=388)
//FTBEF001 DD DSN=&XSCAUX1,DISP=(NEY,DELETE) ,UNIT=SASCR,

// SPACE= (TRK, (1,1)), DCB= (RECPM=VBS,LRECL=X,BLKSIZE=516)
//FT86F002 DD DSN=6XSCAUX2,DISP= (NEW,DELETE) ,UNIT=SASCR,

7/ SPACE= (CYL, (1,1)),DCB=(RECPM=VBS,I RECL=X,BLKSIZE=6HALFBLK)
//FT8TF001 DD DSN=6SCR0O03A,DISP=(NEW,DELETE) ,UNIT=SASCR,

7/ SPACE= (CYL, (1,1)),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=5HALFBLK)
//FT87%002 DD DSN=§SCROO3PR,DISP=(NFW,DELETE) ,UNIT=SASCR,

// SPACE= (CYL, (1,1)),DCB= (RECFM=VBS,LRECL=X,BLKSIZE=£HALFBLK)
//FT88F001 DD DSN=§XSMAUX,DISP= (NEW,DELETF) ,UNIT=SASCR,

// SPACE= (CYL, (1,1)), DCE= (RECFM=VBS,LRECL=X,BLKSIZ?P=5QRTR3LK)
//FT99F001 DD DSN=6XSMMIN,CISP= (NEW, DELETE) , UNIT=SASCR,

// SPACE=(CYL, (1,1)), DCB= (RECFM=VRS,LRECL=X ,BLKSIZE=6HALFBLX)

/% FILES 80 THRU 89 ARE NEEDED IN THE CROSS SECTION GENERATION
//®T90F001 DD DSN=&SYNCON,DISP=(NEY,DELETE) ,UNIT=SASCR,

// DCB= (RECFM=VBS,LRECL=X,B LKSTZE=304) ,SPACE= (TRK, (1,1))

//*® THE RINARY CCNTRCL FILE FOR SYN3D

//FTA1F001 DD DSN=6ATFLO1,UNTT=SASCR,DISP= (NEW,DFLETE),

// S®ACE= (CYL, (1,1) ), DCB= (RECPM=VRS,LRECL=X,BLKSTZE=§HALFBLK)

Yz A CCCC ATFLUX FILE FOR ADJOTNT FLUXES

//FTA2P001 DD DSN=&PWDINT,UNI T=SASCR,DISP= (NEW,DELETF),

// SPACE= (CYL, (1,1)), DCB= (RECFM=VBS, LRECL=X, RLIKSTZE=6HALFBLK)

/)% POWER DENSITY, CCCC FORMAT

//FT937001 DD DSN=&RZFLUY,UNIT=SASCR,DISP= (NEW,DELETE),

// SPACE= (TRK, (5,2) ), DCB= (RECPM=VBS, LRECL=X,BLXSIZE=§HALFBLK)

//* AVERAGE PLTXES BY ZONE, CCCC FPORMAT

//FT94F001 DD DSN=6ISOTXS,UNIT=&UNITS, VOL=SER=£ISOVOL,DISP=FTSODSP
//* INPUT MICROSCOPIC CROSS SECTIONS TN CCCC FORMAT

//PT9SF001 DD DSN=SNDXSRF,UNIT=SUNITS,VOL=SER=ENDXVOL,DTSP=ANDXDSP
/% CROSS SECTICN REFERENCE FILE, CCCC FORMAT

//FT96F001 DD DSN=EZNATDN,UNIT=ETNTTS, VOL=SER=EZNAVOL,DISP=6ZNADSP
/% ATOM DENSITIES, CCCC FORMAT

//FT97F001 DD DSN=%XSCMTT1,UNIT=SASCR,SPACE=(CYL, (1,1)),

// DCB= (RECFU=VES,LRECL=X,BLKSIZE=60RTRBLK)

/7 FILE 1 OF CCMPOSITTION CROSS SECTION SET XS.M.¥MI1
//FT9TF002 DD DSN=FXSCMII2,UNTT=SASCR,SPACE= (CYL, (1,1)),

/7 DCB= (RECFM=VBES,LRFCL=Y,BLKSIZE=6HALFELK)

// FILE 2 OF CCMPOSITION CROSS SECTION SET ¥XS.™.MT1

/7%

//* A e e o sk 3k 3k o o ok ok ok ok 3k i sk kA dk gk ok ok sk ok ok ok ok sk e ok o ok ok e o e dk ek e e sk ok ok ok e e sk Ak ok ko ke ke ko kR
//* * *
//* * ANYONF EXPERTENCING DIFFICULTY WITH THIS PROCEDURE *
/% * SEE C. H. ADAMS, BLDG 208, ROOM W-117 *
//* % %
//* sk 3 s Ak Ak o sk e 3k ok ok doak ko ok e ok ok ek k% 3k s ke e ok d i ok ok e ok s Ak 3k ok ko oo 3 ok A ke ok ko i o ke ok ko

//*



APPENNDIX D, TINPOT DATA SET SYNFIL.

I L R Rt R L R i bbb

C
C
C
cw
CE
C
cN
CN
CN
CN
CN
CN
CN
CN
CN
C

PREPARED 09/19/74 AT ANL

SYN®PTL
RCD INPUT FNR SYNTHESIS CALCULATIONS

THIS IS A USPR SUPPLIED BCD DATA SET,

THE 1IST FOR EACH PECOPD IS GIVEN TN TERMS
OF THE RCD FORMAT OF THAT DRTRA CARD.
COTUMNS 1-2 CONTARIN THE CARD TYPE NUMBER.
BLANK FIELDS PRODNCE THEE LDEFATLT VAITPS,

CARD TYPES 01 THROUGH 06 CCNTAIN THP MODEL
GECMFTRY SPECIFICATIONS. CRARD TYPES 07
THROUGH 21 NESCRIBE THE SYNTHESIS SCHEFF®.

Chxhhhkkkhkhkkhbhh kb kb khkk ke ks ek hrREx IS EES SRS 2222 R 2 2 2L 0

FORMAT

COLUMN

FORMAT

COLUMN

PROBLEM TITLE (TYPE 01)
————— (T2, 4%, 1126)

S CONTENTS...IMPLICATIONS, TF ANY

ANY ALDHANITMERIC CHARACTFPS.

AS MANY TYPE 01 CARDS MAY RF USED S 1°E HRCESSARY.

----- (T2,4X,1116)

f L CONTENTS...TMPLICATIONS, IF ANY

= 65____-___========::::::::::::::::::z==================
MAXST?7, STZE OF MATIN CORE STORAGE ARRAY TN FRAL*R

TORNS (SINGLE WORDS NN CDC SYSTE™S), SPECIFIED TV
THOTNSANDS OF WNRDS (DEFAULT=10, I.F., 10000 WORDS).



CD
CD
(03]
CDh
CD
(03))
Ch
CD
&)
CD
(8)]
CcDh
Ccb
(0]
CD
CD
CD
CD
CD
CD
CD
CD
CD
Ch
CD
CDh
CD
cp
CD
cn
CD
CD
CD
(08)]
CD
CD
cn
CD
(091
CD
cn
CDh
CD
CD
CD
CDh
CD
cp
cn
CD
CD

13-18

19-24

25-30

31-36

37-42

43-418

49-54

55-60
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NCALC, CALCULATION OPTIONS.

0...DO NOT SOLVE SYNTHESIS EQUATIONS, ONLY UPDATE
TNTEGRALS TO INCLUDE WHAT IS NFEDED FOR FLUX AND
POWER EDITS AND GO TO EDITS. IF THEPRE ARE ANY
CARDS OF TYPES 16 THRU 21 A COMBINING COEFFICIENT
FILE (DCCORF OR ACCOEF) MUST BE AVAILABLE
(DEFAULT) .

1...UPDATE INTEGRALS AND SOLVE AR DIRECT ETGENVALUE
PROBLEN.

2...UPDATE INTEGRALS AND SOLVE BOTH A DIRECT AND
ADJOINT EIGENVALUE PROBLEM.

3...7PDATE INTEGRALS AND SOLVE AN ADJOINT EIGENVALUDE
PROBL EM.

MAXITR, MAXIMOM NUMBEPR OF EICGENVALUE ITERATIONS
ALLOYED (DEFAULT=10).

IBCXL, BOUNDARY CONDITION FOR THE LOWER "X" ROTNDARY
(¥=0.) OF THFE THREE-DIMENSIONAI MODEL.

IBCXU, BOUNDARY CCNDITTON FOR THE UPPFR "“"YX" BO'NDARY
OF THE THREE-DIMENSTIONAL MODEL.

IBCYL, BOUNDARY CONDITION FOR THE LOWER "Y" BOUNDARY
OF THF THREF-DIMENSTONAL MODEL.

TIBCYU, BOUNDARY CONDITION FOR THE UPPER "Y" BOUNDARY
OF THE THREE-DIMENSIONAL MODEL.

IRCZT, BOUNDARY CONDITION FCR THE LOWER "7" BOUNDARY
OF THE THREE-DIMENSIONARL MODEL.

TBCZU, BOUNDARY CONDITION FOR THE UPPER "2' BOUNDARY
OF THE THREE-DIMENSIONAL MODEL.

THF¥ POSSTBLF BOUNDARY CONDITIONS RARE:

1...7ZERO FLUX.

2...REFLECTIVE,

3...EXTRAPCLATED (C*D*DEL PHI + PHI = 0).
THE CONSTANTS C FOR THE EXTRAPOLATED BOYNDARY
CONDITION ARE SPECIFIED CN CARD TYPE 06.

4...PERTIODIC WITH OPPOSITF BOUNDAFY.

5...PERIODIC WITH NEXT BOUNDARY GOING IN THE ORDER
.LOYER X, UPPER ¥, TPPERX, LOWER Y.

6...PERTODIC WITH NEXT BOUNDARY GOTING IN THE ORDER
LOWER X, UPPER Y, UPPERX, LCOCWER Y.
CLOCKWISE.

7...PERTIODIC, INVERTED ALONG THE SAME BPUNDARY.

PRFRTODTC CONDITIONS (CONDITIONS 4 THROUGH 7) CAN ONLY
APPLY TO '"X'" ANC "Y" POUNDARIES.



CD

CD

61-66

67-72

82
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LGROUP, THF NUMBER OF ENERGY GROUPS AFTER GROUP -
COLLAPSING. THIS NUMBER MUST BE PROVIDED WHEN A GENEFAL-
GROUP COLLAPSING SCHEMF IS EMPLOYED (7ARD TYPES 11 AND
12 PRESENT IN INPUT), OTHERWISE, MAY BF IGNORED. -

IEDT, EDIT OPTIONS FOR HMGUC OVERLAY. IGNORED IN TRE -
ARC SYSTFM SYN3D. -

0...NO EDIT DESIRED. -
1...NORMAL EDIT SHOWING CCRE USED AND ELAPSED TIME. -
2...PDIT 1 PLUS COMPLETE EDIT OF MACROSCOPTC CROSS -

SECTION PILF WRITTEN BY BMGH4C (COMPXS). -
3...EDIT 2 PLUS RUNNING EDIT OF ISOTXS (I.E. ONLY THAT -

DATA FROM ISOTXS WHICH IS ACTUALLY US®=D IS EDITED). -
4,..BDIT 3 PLUS BPOINTFR TPRCE PRINTS. -

4HEN THERE IS NO INPUT INTTOC FILE THE "X" AND "Y" -
BOJNDARY CONDITIONS ARE PICKED UP FROM THE FISRST -
GEODST FILF ON THE TYPF 05 CARD. ¥YHEN THERF TS AN -
INPUT INTTOC FILE THE OLD BOUNDARY CONDITIONS ARE -
ASSUMFD. THE NFFAULT "“Z%" BOUNDAFY CONDITINNS ARE -
ZERO CYURRENT. -
IF THR "Y" AND "Y" BOUNDARY CONDITIONS ARE FYTRAPOLATED-
THE CODE DOES NOT PICK UP THE CONSTANTS FROM THFE -
GNEDST FILE'- CARD TYPE 06 IS REQUIRFD. -

FOP TWO-DIMENSIONAL (XY OR PZ) PRCBLEMS THF <SECOND -
DIMENSION TS TREATED AS THE "Z" DIMFNSTON. THE -
SECOND DTMENSION BOUNDARY CONDITIONS GO IN CHOLS. -
49-54 AND 55-60. -

GFNNERAL PROBLEM CONSTANTS (TYPE 03) -

FORMAT---

COLUMNS

--(T2,10¥,5E12.5) -

CONTENTS...IMPLICATIONS, TF 2AaNY -

GTESS, K (EIGENVALOE) ESTIMATE FOR T"IELANDT TTFRATION -
(DZPATTLT=NC WIFIL.ANDT ITERATION). THZ BFEST CHOICT -
TS A NUMBER SLIGHTLY HIGHER THAN TH® FXPECTE" K, -

CONVRG, ETGENVALU®R CONVERGFNCE CRITFRION -
(DEFAULT=1,.%-5). -

TOTAL POYER IN ¥FATTS (DEFAULT = 1 WATT) . -
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Cm m e e e e e e e e
AXTAL MESH DESCRIPTION (TYPE 04)

C

CL
C

CD
CDh
CD
CD
CD
ch
(0))
CD
CcD
CD
CD
Ch
Ccb
(83)]
CcDh
CD
CD
CD
CDh
C

CN
CN
CN
CN
CN
CHN
CN

CD

FORMAT---

COLTMNS

37-u48

49-54

55-64

--(12,10%,3(I6,E12.5))

CONTENTS...IMPLICATIONS, IF ANY

N, NUMBER OF INTFRVALS INTO WHICH A PORTION OF THE "Z"
AXIS IS TO BE DIVIDED (DEFAULT=2).

Z, UPPER COORDINATE OF THAT PORTION
(DEFRULT=.5CM FRACH).

N, NOMBER OF INTERVALS INTO WHICH A PORTION OF THE %z
AXYS IS TO BE DIVIDED.

7, UPPER CCORDINATE OF THAT PORTION.

N, NUMBER OF INTERVALS INTO WHICH A PORTION OF THE "“a"
AXIS IS TO EE DIVIDED.

Z, UPPER CCORDINATE OF THAT PORTIOW.
THE AXTAL MESH DESCRIPTION STARTS AT Z=0.

AS MANY TYPE 04 CARDS ARE USED AS ARE NECESSARY TO
SPFCIFY THE AXIAL MESH DESCRIPTTON.

WHEN THERE ARE NO TYPE 04 OR 05 CARDS THE CODE WILL
EXPECT TO FIND A GEOMETRY FILE (GEODST,1) FROM WHICH
TO EXTRACT THE DATA.

AXTAL GEOMETRY DESCRIPTION (TYPE 05)

FORMAT~--

COLTIMNS

37-48

--(I12,10X,76,6X,4E12.5)

CONIENTS...IMPLICATIONS, IF ANY

IVER, THE VERSION NUMRER FOR A GFCDST FTLE DESCRIBING
A TWO-DTMENSIONAL GEOMETRY.

ZBOT, THE LOWER AXIAL LIMIT OF AN AXIRL ZONE
CHARACTFERIZED BY THE TWO-DIMENSIONAL GEOMETRY TN
GEODST, IVER.

ZTOP, THE UPPER RXIAL LIMIT OF THE SAME ZONF.
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CD

CD 49-60 ZBOT, THE LOWER AXIAL LIMIT OF AN AXIAL ZONE -
cn CHARACTERIZED BY THE TWO-DIMENSIONAL GEOMETRY IN -
CD GEODST, IVER. -
CD -
cDh 61-72 ZTOP, THE UPPER AXIAL LIMIT OF THE SAME ZONE. -
c -
CN AS MANY TYPE 05 CARDS ARF USED AS ARE NECESSARY TO -
CN SPECIFY THE AXIAL GEOMETRY DESCRIPTION. -
CN -
CN WHEN THERE ARE NO TYPE O4 OR 05 CARDS THE CODE WILL -
CN EXPBCT TO FIND A GEOMPTRY FILE (GEOLST,1) ¥ROM WHICH -
CN TO EXTRACT THE DATA. -
CN -
CN TH® USER MAY OVERLAY GEOMETRIFS IN BUILDING A MODEL. -
C -
[ b R it TR e et e et R i
(SR et e kb e e e
CR CONSTANTS FOR EXTRAPOLAT®ED BOUNDARY CONDITIONS (TYPE 06) -
C -
CL FORMAT - =-—- (12,8%,22,2(216,E12.95)) -
C -
CD COLUMNS CONTENTS.. .IMPLICATTONS, TF RANY -
CD ======= ErE STt - - 2 L 2 5 3 5 & 3 0E F T B 3 JFN
CD 1-2 06 -
CD -
CD 11-12 B, THE BOUNDARY DESTIGNATORK IDENTIFYTNG TfE BOUNDAPRY -
CD CF ONE OF THE THREE DIMENSJIONS. -
CD XL..."Y" L CWER. -
Cb XU..."X" UPP¥R. -
cn YL..."Y" LCVER, -
CD YU..."Y" TJPDER. -
CD ZL..."2" LCWER. -
CD z0..."Z" UPPER. -
CcD -
CD 13-19 TGHT, THE HIGHFST “NERGY GROUP WHICH 0USES THF -
CD CONSTANT C. -
CD -
(03] 19-24 IGLO, THE LOWEST ENERGY GROUP WHICH "SES THF -
Cb CONSTANT C. -
CD -
CDh 25-36 C, THF CONSTANT FOR IBC=3 ON THE TYP® 02 CARD -
CD -
(6)) 37-42 IGHI, THE HIGHEST 2NERGY GROUP WHICH JSES THF -
CD CONSTANT C. -
CD -
CD 43-un IGLO, THE LOWEST ENERGY GROUP WHICH "SES THE -

CDh CONSTANT C. -
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cD -
cD 49-60 C, THE CONSTANT FOR IBC=3 ON THE TYPE 02 CARD -
C -
CN AS MANY TYPE 06 CARDS ARE USED AS ARE NECESSARY TO -
CN SPECIFY THE REQUIRED VALUES FOR THE CONSTANT C. -
c -—
cN THEN AN TXTRAPOLATED ROUNDARY CONDITICN IS SPECIFIED -
cN ON THE TYPE 2 CARD, AND THE CORRFSPONDING CONSTANTS -
CN ARE NOT SPECTFIED ON A TYPE 6 CARD, A NEFAULT VALUE -
CN OF C=2.13 IS USFD (FOR THE PARTICULAR ROTNDARY AND -
cN 5R01P RANGE NCT SPRCTFIED). -
{: -
C ———————————————————————————————————————————————————————————————————————
C _______________________________________________________________________
CR TXPANSTON FUNCTINN SPECIFICATION (TYPE 07) -
C —
cL FORMAT———=- (T2,4%X,A6,I6,6%X,4F12.5) -
C —-—
cn COLUYNS3 CONTENTS...IMPLICATICNS, IF ANY -
CD =_=-==== T T TS o I S T ST ST I ST S S S S IS T S ST C S S o T TS TSI SES S S TSEDIT= e
cn 1-2 07 -
cD -
cD 7-12 TITFUN, FLUX FTLE NAME. TITFUN MAY BE "UNIT" WHICH -
co TMPLTES M UNIT FLUY IN ALL GROUPS EVFN THOUGH SWCH A -
CD FILE DOFS NOT ACTUALLY FXIST. "UNIT"™ MUST BE ENTRRED -
CD TN COLS. 7-10. -
(oh) -
cD 13-18 IVER, FL"X FILE VERSICON NUMBER. 1IN THT CASF OF A OUNIT -
co FLUY IVER IS UNNECESSAFRY. -
ol -
CD 25-25 ZBOT, TH% LOWFR LIMIT OF AN AXTAL ZONE WSERE THE -
(o FOUNCTINN IS USED. -
cD -
cn 37-48 7TOP, THE NPPER LIMIT OF TYAT ZONE. -
cn -
CD 419-60 ZBOT, THE LOVER LIMTT OF AN AXIAL ZONF "HWRE THE -
cn ®OECTION TS "SED. -
b)) -
co £1-72 ZTOP, THE UPPER LIMTT OF THAT ZONE. -
co -
cD (DEFAULT= A "NIT FLUX 4ILL BE USED EVEKYYHER? AS TEF -
cD ONLY FXPANSTION FUNCTIOW). -
(‘ -
cN AS MANY TYEE N7 CARDS ARE USED AS ARF NECESSARY T™O -
cN SPECTIFY THE EXPANSION FUNCTION DATA. -
C P
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WEIGHT ING FUNCTION SPECIFICATION (TYPE 08)

FORMAT~---

COLUMNS

13-18

25-36

37-48

49-60

61-72

--(12,4X,A6,16,6X,4E12.5)

CONTENTS...IMPLICATIONS, IF ANY

TITFUN, FPLUX FILE NAME. TITFUN MAY BE "UNIT" WHICH
IMPLIES A UNIT FLUX IN ALL GROUPS EVEN THOUGH STUCH A
FILE DO®BS NOT ACTUALLY EXIST. "UNIT®" MUST BE ENTEREFD
IN COLS. 7-10.

IVFR, FLUX FILEF VERSION NUMBFR. 1IN THE CASE OF &
FLUX IVER IS UNNECESSARY.

ZBOT, THE IOWER LYMIT OF AN AXIAL ZONE WHERE THE
FUNCTION IS USED.

ZTOP, THE UPPER LIMIT OF THAT ZONE.

ZBOT, THE LOYER LIMIT OF AN AXTAL 70ONF VHERE THE
FUNCTION IS WSED.

Z2TOP, THE UPPER LIMIT OF THAT ZONE.

(DEFAULT = IFP NO TYPE 08 CARDS ARE PROVIDED THF
EXPANSION FUNCTIONS JTLL BE USED PS WEIGHTING
FONCTIONS) .

AS MANY TYPE 08 CARDS ARE 7NSED AS ARE NECRSSARY TO
SPECIFY THE PEIGHTING FUNCTION DATA.



CD

Cch

Cch
cn
CD
Ch
cD
CD
ch
CD
cD
Cch
CD

CN
CXN
CN

SPECIAL GROUP COLLAPSING SCEEME FOR EXPANSTION FUNCTION

APPENDIX D.

(TYPE 09)

FORMAT ---

COLTHUNS

25-39

31-36

317-42

43-u48

4a-54

55-60

61-66

€7-72

LGP,

LGP,
T+1.

LGP,
T+2.

IGF,
I+3.

LGF,
T+4.

LGP,
T+5.

Lsp,
T+6.

LGP,
T+7.

LGP,
1+8.

LGP,
T+9,

LGP,
T+10.

CONTFENTS...IMPLICATIONS,

LOWEST

LOWEST

LOVEST

LOWEST

LOVEST

LO7JEST

LOWEST

LOWEST

LOWEST

LOWEST

LOWEST

(DEFPAULT =

AS MANY TYFE 09 CARDS MAY BE USED AS ARE NRECESSARY TO

INPUT DATA SET SYNFIL.

(12, 4%X,1116)

ENERGY

ENERGY

FNRRCY

ENFRGY

ENFFRGY

ENERGY

FNERGY

ENERGY

ENERGY

ENERGY

87

GROUP

GROUP

GROUP

GROUP

]

GROUP

GROUP

GROUP

SROUP

GRCUP

GROUP

IF AWY

(CONTD. )

IN COLLAPSED GROUP I.

NUMBER IN COLLAPSED GROUP

NUMBFR

NN MBEPF

NTTMBER

NUMBER

NUMBER

NUMBFR

NUMBFR

NUUMB ER

IN

IN

IwN

IN

IN

IN

IN

IN

ENERGY GRCUP NUMEER TN

NO GROTUP COLLRPSING).

COLLAPSED
COLLAPSED
COLLRPSFD
COLLAPSED
COLLAPSED
COLLAPSED
COLLAPS ED
COLLAPSED

COLLAPS®D

GROUD

GROUP

GROUP

5ROUP

GROUP

GROUP

GRrROUP

GROMP

GROTP

SVYEEP THE NNMMBRR O® COLLAPSFD GEROUPS. THE TY"E 09 CARDS-
MUST BE TN ORDER,

GROUP.

THE LAST GROUP NUMBFE CN THF
EQUAL TO THE NUMBER OF GFOUPS BEYORE GROUP COLLAPSING.

STARTING WITH THE HIGHRST ENERGY
LAST CAPD MUST BE
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C _______________________________________________________________________
CR SPECIAL GROUP COLLAPSING SCHEME FOR WEIGHTING PUNCTION
CR (TYPE 10)
C
CL FORMAT -=---- (I2,4X,1116)
C
CD COLUMNS CONTENTS...IMPLICATIONS, IF ANY
CD _—=—m==== 1ttt -t - 2 1 1 - T - %
Cb 1-2 10
ch
CD 7-12 LGP, LOWEST ENERGY GROUP NUMBER IN COLLAPSED GROUOP TI.
CD
CD 13-18 LGP, LOWEST ENFRGY GROUP NUMBER IN COLLRAPSED GROUP
cD T+1.
CD
CD 19-24 LGP, LOWEST ENERGY GROUP NUMBER IN COLLAPSED GROUP
[0} )] T+2.
CD
CD 25-30 LGP, LOWEST ENERGY GROUP NUMBER IN COLLAPSED GROUP
CDh T+3.
CD
CD 31-36 LGP, LOYEST ENERGY GROUP NUMBFEF IN COLLAPSED SGRNOUP
CD I+4,
CDh
CD 37-42 LGP, LOWEST PNERGY GROUP NUMBER IN COLLADPSED GROUP
CD I1+5.
CcDh
CD 43-48 LGP, LOWEST ENFRGY GROUP NTMBERFR IN COLLAPSED GROUP
CD I+6.
CD
CD 49-5u4 LGP, LOYEFST ENERGY GROUP NUMBER IN COLLAPSED GROUP
CD I+7.
CD
CD 55-60 LGP, LOWEST ENERGY GROUP NUMBFR IN COLLAPSED nROND
cDh T+8.
cD
CD 61-66 LGP, LOWEST ENERGY GROUP NUMBER IN COLLAPSED GROUP
CD T+9,
CD
CD 67-72 LGP, LOWEST ENERGY GRCUP NIMBER IN COILLAPSED GROUP
Ch I+10.
CD
CcD (DEFAULT = N2 GROUP COLLAPSTNG IF NO TYPE 09 CARD.
Cch IF TYPE 09 CARD IS PRESENT, RUT NO TYPE 10 CARD, THE
CD EXPANSION FUNCTION COLLAPSING SCHEME IS REPEATED FOR
CD THE WEIGHTING FUNCTION).
C
CN AS MANY TYPE 10 CARDS MAY BE USED AS AFFE NECFSSARY TO
CN SWFEP THE NUMBER OF COLLAPSED GROUPS. THE TYPE 10 CARDS -
CN MUST BE TN CRDER, STARTING WITH THE HIGHEST ENERGY
CN GROUP. THE LAST GROUP NUMBER ON THR LAST CARD M7ST BT
CN EQUAL TO THE NUMBER OF GROUPS REFORE GROUP COLLAPSING, -
C



CN

CN
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APPENDIX D. INPUT DATA SET SYNFIL.

(CONTD.)

GENERAL GROUP COLLAPSING SCHEME FOR EXPANSTON FUNCTION

(TYPE 11)
PORMAT-~—-—- (I2,10X,5E12.4)

COLTMNS CONTENTS...IMPLIC
1-2 1

13-24 n(I,J), GROUP COLLAPSTNG

25-136 U(I,J), GROUP COLLAPSING

37-u¢ U(I,J), GROUP COLLAPSING

49-60 U(I,J), GRCUP COLLAPSING

61-72 U(I,J), GRCUP COLLAPSING

(DEFAULT = NO GROTYP COLLR

ATICNS, IF

MATRIX FOR
MATRIX FOR
MATRIX FOR
MATRIX FOR
MATRIX FOR

PSING) .

EXPANSION

EXPANSION

EYPANSION

EYPANSICN

EXPANSTON

FUNCTTION.

FIINCTION.

PUNCTION.

FUNCTION.

FUNCTION.

EXPANSION FUNCTION DATR IS SPECIFIED IN THE ORDER
((v(r,Jy,1=1,LGRCUP,J=1,NGROUP) , " BEING EQUAL TO THE

GROUP COLTLAPSING MATRIX,

LGROTP BREING EQUWAIL TO THE
NTMBER OF EN¥RSGY GROUPS RFTER GRCUP CNLLAPSING

AND

NGROUP BEING EQUAL TO THE NUMBER OF ENEP3Y GROUPS

BEFORE GROUP COLLAPSING.

AS MANY TYPE 11 CARDS ARE

SPECIFY THE EXPANSTON FUNCTION TCATA.

USED AS ARE NECESSARY TO
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C _______________________________________________________________________
CR GENERAL GROUP COLLAPSING SCHEME FOR WFIGHTING FUNCTION -
CR (TYPE 12) -
G -
cL FORMAT ~——-- (I2,10%,5E12.4) -
p -
ch COLUMNS CONTENTS...TMPLICATIONS, IF ANY -
CD ======= 43 8 St - A — ]
cD 1-2 12 -
cD -
cD 13-24 U(I,J), GROUP COLLAPSING MATRIX FOR YEIGHTIN® PMNCTION. -
CD -
cD 25-36 U(I,J), GROUP COLLAPSING MATRIX POR VETGHTING FPNNCTION. -
cD -
cD 37-48 "(1,J), GROUP COLLAPSING Y%ATRIX FOR WFRISHTING PUNCTION. -
cD -
cD 49-60 (7,3, GRCUP COLLAPSING MATRIX FOR VETGHTING FOUNCTION. -
CD -
CD 61-72 U(1,J), GROUP COLLAPSING MATPIX FOP ¥ETGHTING FUNCTION, -
CD -
cD (DEPAULT = NO GROUP CCLLAPSING IF NO TYPE 11 CARD. -
CD TF TYPE 11 CARD IS PRFSENT, BUT NO TYPT 12 CAR’D, THYF -
cD EXPANSTON FUNCTTON COLLAPSING SCHEME TS RTPEATED FOR -
cD THE WETGHTING FUNCTION). -
C -
CN YEISHTING FUNCTION DATA IS SPECTFTED IN THE ORDER -
CN ((W(,J),1=1,L6GRO0P,J=1,NGROUP), U R¥ING FQUAL TO THT -
CN GRONTP COLLAESING MATRIY, LGROUP BEING EQJAL TO THF -
CN NUMBFR OF ENFERGY GROUPS AFTER GROU® COLLAPSING AND -
cy NGROUP BEING FQUAL TO THE NUMBFR OF ENERGY GROTNPS -
CN BEFORE GROTNP COLLAPSING. -
CN -
CN AS MANY TYEE 12 CARDS ARE USED AS ARE NFCFSSAPY TO -
cw SPECIFY THE WEIGHTING FUNCTION DATA. -
C -
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AFPENDIX D. INPUT DATA SET SYNFIL. (CONTD.)
CR CROUP FLUX ELTMINATION FOR INPUT FUNCTIONS (TYPE 13) -
c -
cL (I2,4%,R6,916) -
o -
CDh COLUMNS CONTENTS.. . IMPLICATIONS, IF ANY -
CD —====== -+ 2+ - AP - - - S e - P
CD 1-2 13 -
(6)) -
cD 7-12 TITFUN, FLUX FTLE NAMF. TITFN MAY BE "UNIT" WHICH -
CD MUST BF ENTERED IN COLS. 7-10. -
CD -
CD 13-18 IVER, FLUX FILE VERSTON NUMBER. -
CD -
CD 19-24 IGHI, HIGHEST ENERGY GROUP OF A SEQUENCE OF GROUP -
CD FLTXES (AFTER COLLAPSING, IF¥ ANY) TO BE EXCLUWDED FROM -
CcDh THE SYNTHESIS CALCULATION. -
CD -
() 25-30 IGLO, LOWEST ENERGY GROUP OF THE SEQUENCE. -
cD . -
cD 31-36 TGHI, HIGHEST ENERGY GROUP OF R SEQUENCF OF GROTP -
CD FLUXES (AFTER CCLLAPSING, IF ANY) TO RE EYXCLUDED FROM -~
CD THF SYNTHESTS CALCOLATION. -
CcD -
CD 37-42 IGLO, LOWFST ENFERGY GROUP OF THE SEQUFENCE. -
CDh -
CD 43-48 IGHTI, HIGHEST ENERGY GROUP CF A SECUWENCE OF GROUP -
CD FLUXES (AFTER COLLAPSING, IF AVY) TC RE EXCLUDED FROM -
CD THE SYNTHESIS CALCULATION. -
CD -
CD 49-54 IG1O, LOYEST ENFRGY GROUP OF THE SECWENCE, -
CD -
CD 55-560 IGHI, HIGHEST ®WNERGY GFOUP OF A SECNENCE OF GROUP -
CD FLTXES (AFTER COLLAPSING, IF ANY) TO BF EXCLPMDED ¥ROM -
ch THF SYNTHESIS CRALCULATION. -
CD ' -
CP h1-66 TG1LGC, LOWEST ENFRGY GROUP OF THE SECTENCE, -
cD -
cn (DFFAULT = ALL GPROMP FIOXES AFE USFD). -
C -
CN AS MANY TYPE 13 CARDS ARF USED AS ARF NECESSARY TO -
CN SPECIFY THF TNEPGY GROUPS TO BE FEXCLUDED FPOM THE -
CN SYNTHESIS CALCULATTON. -
C -



C _______________________________________________________________________
CR EXPANSTON POUNCTION SCALING FACTORS (TYPP 14)

c

CL SORMAT---=-~ (T2,4%X,A6,16,2 (216,B12.4))

c

CD COLTMNS CONTENTS...IMPLICATIONS, IF ANY

CD Z====== e -t 2 - - - 2 22t 3t Ittt -t
ch 1-2 14

CD

cD 7-12 TITFUN, F1O0X FILE NAME. TITFUN MAY BF "TUNIT" WHICH
ch MOST BF ENTERED IN COLS. 7-10.

cD

cD 13-18 IVER, FLUX FILT VERSION NUMBER.

cD

cD 19-24 IGLO, THE FIRST ENERGY GROUP OF A SEQUENCE OF GROMP
cD FLUXES TO PE SCALED BY ESCALE WHEN TSED 3S FYPANSION
cD PUNCTTONS.

ch

cD 25-30 TGHI, THE LAST ENERGY GROUP OF THAT SRQNENCTE.

cD )

cD 31-42 ESCALE, THE EXPANSION FUNCTIGN SCALTNG FACTOR

cD (DEPAULT = 1.0).

cD

cD 43-49 IGLO, THE FIRST ENERGY GROUP OF A SEQJENCF OF GonMp
cD FLUXES TO BF SCALED BY ESCALE WHFW§ USFD aS FXPANSTON
cD FUNCTIONS.

cD

cp 49-54 IGHT, THE LIAST ENTRGY GROUP OF THAT S S JENCF.

cD

cD 55-6A ESCALE, T#E EXPANSION FUNCTION SCALTING FACTOP

cD (DEFAULT = 1.0).

c

CN IF THE SLUX FILE VSRSION NUMBER TS RIANK, THT LAST
CN NAMED PLUX FITE IS AUTOMATICALLY ASSUMED.

CN

CN AS MANY TYFE 14 CARDS ARE USED AS ARE MSCFRSSARY TO
CN SPECIFY THE REQUIRED SCALING FACTOS DATA.

C
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APPENDTYX D. TINPUT DATA SET SYNFIL. (CONTD.)

C ———————————————————————————————————————————————————————————————————————
C -
CR WEIGHTING FTUNCTION SCALING FACTORS (TYPE 15) -
C -
cL FORMAT —---- (T2,4%,26,I6,2 (216,E12.4)) -
C -
cD COLUMNS CONTENTS...IMPLICATIONS, IF ANY -
CD ======= e e it erel el e Y
cD 1-2 15 -
cn -
CD 7-12 TITFUN, FLUX PILE NAME. TITFUN MAY RE WUNTT" WHICH -
cD MUST BE ENTERED IN COLS. 7-10. -
cD -
cD 13-18 TIVFR, FLUX FILE VERSTON NUMBER. -
cD -
cD 19-24 IGLO, THE PIRST ENERGY GROUP OF A SEQUENCE OF GROUP -
co FLOUXES TO BE SCALED BY ESCALE WHEN US®D AS WETGHTING -
CD FUNCTIONS. -
CD -
cD 25-30. IGHI, THE LAST ENERGY GROUP OF THAT SEQUENCE. -
) -
cD 31-42 FSCALE, THE WEIGHTING FUNCTION SCALING FACTOR. -
cD (DEFAULT = 1.0). -
cD -
ch 43-48 IGLO, THE FIRST ENERGY GROUP OF A SFEQUENCF OF GROUP -
cD FLUXES TO BE SCALED BY ESCALE WHEN "SED AS WETGHTING -
CD FINCTTONS. -
ch -
cD 49-54 IGHI, THE IAST ENERGY GROUP OF THAT SEQUENCE. -
CD -
cn 55-66 ESCALE, THE WEIGHTING FUNCTION SCALING FACTOR -
ch (DEFAULT = 1.0). -
C -—
CN IF T™HE FLUX FILE VERSTON NUMBER IS BLANK, THF LAST -
CN NAMED FLUX FILE IS AUTOMATICALLY ASSUMED. -
CN -
CN AS MANY TYPE 15 CARDS ARE USED AS APE NECESSARY TO -
cN SPECIFY THF REQUIRED SCALING FACTOR DATR. -
C -
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APPENDIX D. INPUT DATA SET SYNFIL. (CONTD.)
€ e e e e e e e f e e e m e emmmmmmmmmmm = =
c _
CR SYNTHESTIS OUTPUT OPTIONS (TYPE 16) -
¢ -
CL FORMAT----- (12,4X,1116)
s _
o)) COLUMNS CONTENTS...IMPLICATIONS, IF ANY -
CD —_—====== ::::::‘_‘::===================:===::======:=:::::::::::::-
CcD 1-2 16 -
CD
(o)) 7-12 NDENOM, PERTURBATION DENOMINATOR OPTION.
CcD 0...00 NOT CALCULATE PERTURRATION DENOMINATOR
cp (DEPAULT) .
CcD 1...CALCULATE PERTURBATION DENOMINATOR,
cD
CD 13-18 N3DPLX, OTUTPHT RTFLUX OPTION.
Ch 0...DO NOT CONSTRUCT AN GUTPUT RTFIUX FILF (DEFATULT).
CD .GT.0...THE VERSTON NUMRER FOR THF OWTPUT RTFLUX FILR.
CcD BE CAREFUL NOT TO ACCIDENTALLY DESTROY AN INPUT
cD RTFLUX FILE.
CD
cD 19-24 N3DADJ, OUTPUT ATFTUX OPTION.
cD 0...DC NOT CONST®UCT RN OUTPUT ATFLUX FILE (DETAULT).
CD .GT.0...THE VERSICN NUMBFR FOR THE OUTPUT ATFLOY FILF.
CcD BE CAREFUL NOT TO ACCIDENTALLY DESTROY AN TNPI'T
cD ATFLUOY FILE.
CD
CcD 25-30 NPWDNT, OUTPUT PWDINT OPTION.
(o)) 0...D0 NOT CONSTROCT AN OUTPUT PWDTNT FILT (DEFAOULT).
CD .GT.0...THE VERSTON NUMBFR FOR THE ONT®PUT PYNINT FILE.
CD
CcD 31-36 NRZFLX, OTIPUT RZFLYY OPTION.
cD 0...D0O NOT CONSTRUCT AN OUTPUT RZFLUX (DEFAULT).
CcD .GT."N...THE VERSTCN NUMBFR FOR T4F OUTPUT RZFLOY FILE.
CD
cD 37-u42 NGENDT, OVTPNT GEONST OPTION.
CD 0...Nn0 NOT CONSTROCT AN OUTPUT GEODST FILE (DETAULT).
cD .GT.0...TdE VERSION NNMMBFR FOR THE OUTPUT GRANST FILF.
cD BF CAREFUL NOT TO ACCIDENTALLY DESTROY AN INPUT
cD GEODST FILE.
CD
co 43-48% NPRRZF, FLODX INTEGRAL EDIT OPTTION.
ob)} 0...DO NOT EDIT THE AVFRAGE FLUXES BY 7ONZ (DEFANIT).
CcD .3T.0...EDIT THE AVERAGE FLUXES.
o
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APPENDIX D. INPOT DATA SET SYNFIL. (CONTD.)

DIRRECT COMBINING COEFFICI¥NT PLOTS (TYPE 17)

FORMAT---

COLUMNS

13-18

19-24

25-30

31-36

37-42

43-48

u9-54

55-60

61-66

67-72

-- (T2, 4%X,1116)

CONTENTS...IMPLICATIONS, IF ANY

IPLDCC(1), AN ENERGY GROUP (AFTER GFOUP COLLAPSING, IF
ANY) POR WHICH THE MODAL COMPONENTS OF THE TOTAL AXIAL
DIRECT FLUX AR® TO BE PRINTER-PLOTTED.

IPLDCC (2), AN ENFRGY GROUP (AFTER GROUP COLLAPSING, IF
ANY) FOR WHICH T™HE MODRL COMPONENTS OF THE TOTAL AXIAL
DIRECT FLUX ARE TO BE PRINTER-PLOTTFD.

IPLDCC(3), AN ENTRGY GROUP (AFTER GROUP COLLAPSING, TF
ANY) FOR WHICH THE MODAL COMEONENTS OF THE TOTAL AXIAL
DIRECT FLUX AR¥® TO BE PRINTERP-PLOTTED.

IPLDCC(4) , AN ENERGY GPOUP (AFTER GROUP COLLAPSTNG, IF
ANY) FOR WHICH THE MODAL COMPONENTS OF THE TOTAL AXIRL
DIRECT FLJIX ARE TO BE PRINTER-PLOTTED.

IPLDCC(5), AN ENERGY GROUP (AFTER GROUP COLLAPSING, IF
ANY) FOR WHICH THE MODRL COMPONENTS OF THE TOTAL AXIAL
DTRECT FLUWX ARE TO BE PRINTER-PLOTTED.

IPLDCC(6), AN ENEPGY GROUP (AFTFR GROUP COLLAPSING, TF
ANY)Y FOR WHTCH THE MODAL COMPONENTS OF THE TOTAL AXIAL
CIRECT FLUX ARF TO BE PRINTER-PLOTTED.

TPLDCC(7), AN ENERGY GROUP (AFTER GROUP COLLAPSTING, TF
ANY) FOR VHICH THE MODAL COMEQONENTS OF TH®E TOTAL AXIAL
DIRECT PLUX ARE TO BY PRINTFR-PLOTTED.

IPLDCC(8), AN ENERGY GROUP (AFTFR GROUP COLLAPSING, IF
ANY) FOR WHICH THE MODAL COMPONENTS OF THE TOTAYL AXIAL
DIRECT FLTX ARE TO BE PRINTER-PLOTTED.

TPLDCC(9) , AN PNERGY GROUP (AFTFR GROT'P COLLAPSING, IF
ANY) FOR WHICH TRE MODAL COMPONENTS OF THE TOTAL AXIAL
DIRECT FL7X ARF® TO BF PRINTER-PLOTTEDN.

IPLDCC(10) , AN ENERGY GROUP (AFTER GROM® COLLAPSTNG, TF-
ANY) FOR 7HICH THE MODAL COMPONENTS OF THE MOTAL AXIAL
NDIREC™ FLUX ARE TO BE PRINTER-PLOTTFED.

IPLDCC(11), AN ENERGY GROUP (AFTER GROUP COLLAPSTNG, IF-
ANY) FOR WHICH THE MODAL COMPONENTS OF THE TOTAL AXIRAL -
DTRECT FLUX ARE TO BF PRINTER-PLOTTIED.
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cD
cD IF NO TYPE 17 CARDS ARE PRESENT, THFEKE WILL BE NO -
cD PLOTS (DEFAULT). -
. -
CN DIRECT COMBINING COEFFICTENT PLOTS DATA TS SPECIFIPD -
CN SUCH THAT (IPLDCC(I),I=1,NPLLCC), NPLDCC RFING THE -
CN NTMBER OF GROUPS FOR WHICH PLOTS ARF TO BE OUTPUT -
CN (NPLDCC.LF.LGROUP) . -
CwN -
CN AS MANY TYPE 17 CARDS ARE NSED AS ARE NFCESSARY TO -
CN SPECTFY THE DATA FOR THE REQUIRED PLOTS. -
¢ -
Comm e e e o
e e o e e e m e =
CR ADTOINT COMBTNING COEPPICTFNTS BLOTS (TYPE 18) -
c -
CL FORMAT---~~- (I2,4%X,1116) -
C . -
cD COLTMNS CONTENTS...TMPLICATICNS, IF ANY -
Cn sS====== =gl el el G Syl el el el i~ Yt A
CD 1-2 18 -
) -
cD 7-12 IPLACC(1), AN TNERGY GROUP (APTER GROUP COLLAPSING, IF -
cD ANY) FOR WHICH THE MODAL COMPONENTS OF THF TOTAL AXIAL -
ch ADJOTNT FLUX ARE TO BE PRINTER-PLOTTFD. -
co -
CD 13-18 IPLACC(2) , AN ENE3GY GPOUP (AFTER GPOTP CGCLLAPSTING, TF -
CD ANY) POR WHICH THE MODAL COMPONENTS OF THF TOTAL AXTAL -
cD ADJOINT FLUX ARF TO BE PRINTER-PLCTTED. -
o) -
cD 19-24 TPLACC(3), PN ENERSY GROUP (AFTER GROUP COLLAPSING, T® -
cD ANY) FOR YHICH THE MODAL COMPONENTS GF THF TOTAL AYTAL -
cD ADJOINT FLUX 2RE TO BE PRINTER-PLOTTED. -
(o)) -
€D 25-30 IPLACC(Y4), AN FNFRGY GROUP (AFTER GROWP COLLAPSING, TF -
CD ANY) FOR YHICH TH® MODAL COMFONENTS OF THF TOTAL AXIAL -
CD ADJOINT FLUX ARE TO BF PRINTEF-PLCTTET, -
CD -
cD 31-36 IPLACC(5), AN ENFRGY GROUP (AFTER GRO'P CALLAPSTNG, IF -
cD ANY) FOR WHICH THE MODAL COMEONFNTS OF THF TOTAL AXTAL -
o)) ADJOTNT FLNX ARE TO RF PRINTFR-PLOTTET. -
cp -
CD 17-4? TPLACC(€) , AN ENTRGY GROUD (AFTER GROUD COLLADSING, TF -
cD ANY) FOR WETICH THE MODPL COMFONENTS OF THF TOTAL AXTAL -
cD ADJOTNT FLUX ARE TO BF PRINTEF-PLOTTFL. -
cD -
cDp 43-48 IPLACC(7), AN FNERGY GROUP (AFTER GRO"P COLLAPSING, 'F -
CD ANY) FOR WHICH THE MODAL COMPONENTS OF TYF TOTAL AXIAL -

ch ADJCTNT FLUX ARF TO RE PRINTER-PIOTTED. =



CN

49-54

55-60

61-66

67-72
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IPLACC(8), AN ENERGY GROUP (AFTER GROUP COLLAPSING, IF
ANY) FOR WHICH THE MODAL COMPONENTS OF THE TOTAL AXIRL
ADJOINT FLUX ARE TO BF PRINTER-PLOTTED. -

IPIACC(S9), AN ENERGY GROUP (AFTER GROUP COLLAPSING, IF
ANY) FOR WHICH THE MODAL COMFONENTS OF THE TOTAL AXIAL
ADJOINT FLUX ARE TO BE PRINTER-PLOTTED. -
TPLACC(10) , AN ENERGY GROUP (AFTFF GROUP COLLAPSTNG, IF-
ANY) FORP WRICH THE MODAL COMPONENTS OF THE TOTAL AXIAL -
ADJOINT FLUX ARE TO BE PRINTER-PLOTTED. -
IPLACC(11), AN ENERGY GROUP (AFTFR GROUP COLLAPSING, IF-
ANY) FOR WHICH THE MODAL COMPONENTS OF THE TOTAL AXTAL -
ADJOINT FLUX ARF TO BE PRINTER-PLOTTED. -

IF NO TYPE 18 CARDS ARF PRESENT, THERE WILL BE NO -
PLOTS (DEFAULT). -

ADJOINT COMBINING COEFFICIENT PLOTS DATA IS SPECTFIED -
SUCH THAT (IPLACC(I),I=1,NPLACC), NPLACC BEING THE -
NUMRER CF GROUOPS FOR WHICH PLOTS ARFE TO BF OYTPUT -
(NPLACC.LE.LGROUP) . -

AS MANY TYPE 18 CARDS ARE USFD AS ARE NECESSARY TO -
SPECT®Y THE DATA FOR THE REQUIRED PLOTS. -
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TWO-DIMENSTIONAL DIRFCT FLUX EDITS (TYPE 19) -

FPORMAT -—-

COLUMNS

19-24
25-30
31-36
37-u2
43-48
49-54
55-60

61-65

--(12,4%,1016) -

CONTENTS...IMPLICATIONS, IF ANY -

IPRRTF(1,1), A GROYP NUMBER USED IN IDENTIFYING A PLRANE-
OF DTRECT FLUXES TO BE EDITED. -

IPRRTF(2,1), AN AXIAL MFSH INTERVAL USED IN IDENTTFYING-
THE PLANE CF DIRECT FLUXES TO BE EDITFD. -

YTPRRT¥(1,2), A GROUP NUMBER NSED IN TIDENTIFYING A PLANZ-
OF DIRECT FLTXES TO BE EDITED. -

IPRRTP (2,2), AN AXIAL MESH INTERVAL TUSED IN IDENTIFYTNG-
THE PLANE OF DIRECT FLUXES TO BE EDTTED. -

YPRRTFP (1,3), 2 GROUP NUMBER USFD TIN TDFNTTFYING R PLANR-
Or DIRECT FLUXES TO BF EDITED. -
IPRRTF (2,3), AN AXTAL MESH INTERVAI OSED IN TINDENTTFYTING-
THE PLANF OF DIRECT FLUXES TO BE EDITED. -

IPRRTF(1,4), A GROUP NUMBER USED IN IDENTIFYINT A PLANF-
OF DIRECT FLUXES TO BE EDJITED. -

TPRRTF(2,4) , AY AYTAL MESH INTFEEVAL TSED IN IDFNTIFYING-
THE PLANE OF DTRECT FLUXES TO B® EDITED. -

IPRRTF(1,5), A GROUP NUMBER USEDl IN TDENTIPYTNG A PLANT-
O® DIRECT FLOXFS TO BF EDITED. -

TPPRTF(2,5), AN BAXIAL MESH INTERVAL USED TN TDENTIFYIN:-
THE PLANE OF DIPECT FLOXFS TO BE ELITFED. -

(DEFAULT = NO ®DITS). -

THE TYO-DIMENSTIONAL DIRECT FLUX F¥DIT DATA IS SPECITIFD -
S7CH THAT ((IPRRTF(I,N),T=1,2),N=1,N°RRTT), NPRRTF -
REING THE NUMBER OF PLANAR EDITS TO BF DONFE. -
WHFN THE PRCBLEM IS TWO-DIMENSTONAIL ALL AXTAL “ESH -
INTERVALS ARE REDITRD WHEN TPRRTF (2,N).GT.0N. -

AS MANY TYPE 19 CARDS ARE USED AS ARE NECESSARY TO -
SPECIPY THE DATA RFQUWIRED FOR THE DIRECT™ FLUX ©DITS. -
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TWO-DIMENSTONAL ADJOINT PLUX EDITS (TYPE 20) -

FORMAT---

COLMMNS

19-24

25-130

31-36

37-42

43-48

49-5u

55-60

61-66

--(I2,4%,1016) -

CONTENTS.. .IMPLICATIONS, IF ANY -

IPRATF (1,1), A GROUP NUMBER USED IN IDENTIFYING A PIANE

OF ADJOINT FLTXES TO BE EDITED. -
IPRATF (2,1), AN AXTAL MESH INTERVAL USED IN IDRENTIFYING-
THE PLANE OF ADJOINT FLUYES TO BE EDITED. -
A PLANE OP ADJOTNT FLUXES TO RE EDITED. -
IPRATF (1,2), A GROUP NUMBERP USED IN IDENTIFYTNG A PLANE

OF ADJOINT FLUXES TO BE EDITED. -
IPRATF (2,?), AN AXIAL MESH INTERVAL US¥D IN IDENTIFYTNG-
THE PLANE QF ADJOINT YLUXES TO BE EDTTED. -
TPRAT¥(1,3), A GROUP NUMBER USED IN INDENTIFYING A PLANE

OF ADJOINT FLMXES TO BE FLDITED. -
TPRATF (2,3), AN AXTAL MESH INTERVAL USFD TN TDENTIFYING-
THE PLANE OF ADJOINT FLUXES TO BE EDITED. -
IPRATF(1,4), A GROUP NOUOMBFR USFED IN IDENTIFYING A PLANE

OF ADJOINT FLUXES TO BE EDITED. -
IPRATF (2,4), AN AXIAL MFSH INTERVAL USED IN IDENTIFYTNC-
THE PLANE OF ADJOINT FLUXES TO BF EDITED. -
IPRATF(1,5), A GROUDP NUMBER USED IN IDENTIFYTNG A PLANE

OF ADJOINT FIUXES TO BE EDITED. -

TIPRATF (2,5), AN AXTAL MFSH INTERVAL T"SED IN IDENTIFYING-
THE PLANE CF ADJCINT FLUXES TO BF EDITED. -

(DEFAULT = NO EDTTS). -

TYE TWO-NPTMENSTONAL ADJOINT FLUX EDIT DATA IS SPECTFIED-
STCH THAT™ ((IPRATF(T,N),I=1,2),N=1,NPRATF), NPRATF -
BEING THE NUMBEP OF PLANAP EDITS TO BFR DONE. -
WHEN THE PROBLEM IS TWO-DIMENSIONAL ALL AXTAL MESH -
INTERVALS ARE EDITED WHEN TPRATF (?,N).GT.O. -

AS MANY TYEE 20 CARDS ARF USED AS ARE NECESSARY TO -
SPECIFY THE DAT REQUWIRFD FOF THE ADJOTNT FLUX EDTTS. -
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T70-DIMENSICNAL PLANAR POWER EDITS (TYPE 21)

FORMAT--~

COLUOMNS

13-18

19-24

25-30

31-36

37-42

43-419

49-54

55-60

61-66

--(T2,4%,1016)

CONTENTS...IMPLICATIONS, IF ANY

IPRPYD (1), AN AXIAL MESH INTERVAL IDENTTFYING A PLANE
OF POVWER EDITS

TPRPYD(2) , AN BXTAYL MFSH INTERVAL IDENTIFYINGZ A PLANF
OF POWER ELCTTS

IPRPWD(? , AN AXIAL MESH INTERVAL IDENTIFYING A PLANE
OF POYER ELITS

IPRPWD(4) , AN AXTAL MFSH INTERVAI, IDENTTPYING A PLANE
OF POWER ELCTITS

IPRPWD(5) , AN AXTAL MESH INTERVAL ILENTIPYING A PLANE
OF POWER ELITS

IPRPWN(6) , AN A¥YTAL MESH INTERVAL IDENTIFYING A PLANE
OF POWER ®DITS

IPRPW®D(7), AN AXTAL MESH INTERVAL ILDENTIFYTNT A PLANF
OF POWER EDITS

IPRPY4D(8) , AN AYIAL MESH INTFRVAL TDFNTIFYING i PLANF
OF POVER EDITS

IPRPD(9) , AN AXTIAL MESH INTERVAL TDENTTFYINS A PLANF
OF POWER FELCITS

IPRPWD(10) , AN AXIAL MESH INTERVAL TDENTTFYING A PLANE
OF POWER RLITS

(DEFANLT = NO EDITS).

THE TYO~DIMENSIONAL PLANAR POYFR EDIT DAT: IS
SPECIFIED SUCH THAT (IPRPWD(I),I=1,NPRPWD), YPRPVD
REING THF NUMBER OF PLANAR EDITS LCFSTRE".

WHEM THE PROBLEM IS TVO-DIMENSTONAL ALL AXIAL MESH
INTERVALS AR™ ®DITED IF IPRPWD(1).GT.0.

A5 MANY TYFE 21 CARDS ARE USED AS ARE NECESSARY T0
SPPCTIFY THE NATA RFQUIRFD FPR THF PLANAR POWFE ®¥DTTS.
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APPENDIX E. CODE-DEPENDENT BINARY FILES. COMPXS.

(C % ok ok ok ke ok o ook o s ook ok ok e ok ok ok ok ook o ok ok ok ko e ook e kol e ok ok ok ke ook ko ok dkok ok ek gk ok ook ok ak ok ook ok ok ok
c -

C PREPARED 8/26/75 AT ANL -
C -
CF COMPXS -
CE MACROSCOPTIC COMPOSITION CROSS SECTIONS -
C -

C Aok o ok e o ok sk ook ok koK ki ok O ok o ok o oK o ook ok o ol ok K R ok R ORoK i o ok koK R ROk Rk

C ———————————————————————————————————————————————————————————————————————
cS FILE STRUCTURE -
Cs -
cs RECORD TYPE PRESENT IF -
CS —ES T T T T ST ST oS S oo TSSO TSoDDSo===«s NS S S T T S o S S N S S S S =SS -
(of SPECTFTCATIONS ALWAYS -
cs SFT CHI ISCHT.GT.0 -
cs *#4*k#xk%* (REPEAT FOR ALL COMPOSITIONS) -
cs * " COMPOSTTION SPECIFICATIONS ALWAYS -
cs * x%x*¥*%* (REPEAT FOR ALL ENERGY GROUPS -
cs * % IN THE ORDER OF DECRERSING -
o *  * EXERGY) -
cs * % COMPOSITION MACROSCOPIC GROUP ALWAYS -
cs * % CROSS SECTTONS -
cs o o Aok koK ok -
cs -
C -
C _______________________________________________________________________
co NGROTP NUMBER OF ENERGY GROUPS.

cD TCHI PROMPT FISSION SPECTRUM FLAG FOR THIS

cD COMPOSL TION., ICHI=-1 IF COMPOSITION USFS THE

CD SET-WIDE EROMPT CHT GIVEN IN SET CHI RECORD

co (BELOW) . ICHI=0 IF COMPOSITION TS NOT

cn FISSTONABLE. ICHI=1 FOR CCMPOSITION PROMPT CHT
cD VECTOR. ICHI=NGROUP FOR COMPOSITION PROMPT CHT
cD MATRTX.

cD NP NTMBER OF GROUPS OF UPSCATTERING FOR THIS

CD COMPOSITION.

CD NDN NUMBER OF GROMPS OF DOWNSCATTERING FOR THIS

CD COMPOSI TTON.

cD TSCHT PRCMPT FISSTON SPECTRUM FLAG. ISCHI=0 IF

cD THERE IS NO SET-WIDE PROMPT CHI. ISCHI=1 TF

€D THERE IS A SET-WIDE PROMPT CHI VECTOR.

CD ISCHT=NGRONP IF THEPE IS A SET-WIDE PROMPT

cD CHI MATRIX.

CD MOLT 2 FOR IBM MACHINES, 1 OTHERWISF.
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APPENDIX E. CODE~-DEPENDENT BTINARY FILES (CONTD.). COMPXS.

C _______________________________________________________________________
CR SPECIFTCATIONS (TYPE 1) -
c -
cL NCMP, NGRONP, ISCAT ,NFCMP, MAXUP, MAXDN, NDUM1, NDUN2,NDUM3, ND'THY -
. -
cn 10 -
. -
cD NCMP NUMBER OF COMPOSITIONS. -
cD NFCMP NUMBER OF FISSIONABLE COMPOSITIONS. -
CD MAXTP MAXIMUM NUMBER OF GPOUPS CP UPSCATTERING POR -
CD THE SET. -
CD MAXDN MAXIMUM NUMBEF OF GROUPS OF DOWNSCATTERING -
co FOR THE SET. -
cD NDUM1 RESERVED. -
cD NDTIM2 RESERVED. -
CD NDUM3 RESERVED. -
cD NDIMG RESERVED. -
C -
C _________ e e e - e e e e mEmE S - T e
C ———————————————————————————————————————————————————————————————————————
CR SET CHI (TYPE 2) -
C -
cc PRESENT IF ISCHI.GT.O -
C -
CL ((CHI (I,J) ,I=1,TSCHTI),Jd=1,NGROUP) -
C -
CW MULT* ISCHI*NGROU P -
C -
CD CHT PRCMDPT FISSION FRACTION TNTO GRC'P T TROM -
cD GROYP [ . IF ISCHI=1, THE LIST REDJICFES TO -
cD (CHI(J),J=1,NGROUP), WHERE CHI(J) I3 THE -
cD FISSION FRACTION INTC GROOE J. -
c -
C ———————————————————————————————————————————————————————————————————————
C _______________________________________________________________________
ce COMPOSTTION SPECTFICATIONS (TYPE 3) -
C

cc ALWAYS PRESENT -
c

cL ICHT, (NUP(I),TI=1,NGROUP), (NDV(I),I=1,NGROUP) -
C

cw 1+42*NGRCUP :
C
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APPENDIX E. CODE-DEPENDENT BINARY FILES (CONTD.). coMpis.

(_‘ ———————————————————————————————————————————————————————————————————————
CR COMPOSITION MACRCSCOPIC GROUP CROSS SECTIONS (TYPE 4) -
C -
cC ALWAYS PRESENT -
C -
CL XA, XTOT,XREM,XTR,XF, XNF, (CHI (T) ,XI=1,ICHI), -

CL 1 (XSCATU(T) ,T=1,NUMUP) ,XSCRTJ, (XSCATD (I),I=1,NUMDN), -
CL 2PC,A1,B1,A2,B2,A3,B3 -

C -
CcC NUMOP = NUP FOR THE CURRENT GROUP. -
CcC NOMDN = NDN FOR THE CURRENT GROUP. -
C -
CW MULT* (14+TCHI+NUNUP+ NUMDN) IF ICHI.GT.O -
Ccw MULT* (14 +NUMUP+NUMDN) IF ICHI.EQ.-1 -
cw MULT* (12+NUMUP+NUMDN) IF ICHI.EQ.O -
C -
CcDh XA ABSORPTION CROSS SECTION. -
CcD {TOT TOTAL CROSS SECTION. -
CcD IREM REMOVAL CROSS SECTION, TOTAL CROSS SECTION -
CD FOER REMOVING A NEUTRON FROM GRNTP J DUE TO ALL -
CD PROCESSES. -
CD XTR TRANSPORT CROSS SECTION. -
CD XF FISSTON CROSS SECTTION, PRESENT ONLY IF -
ch ICHI.NE.O. -
CD XNF TOTAL WTMBER OF NEUTRONS EMITTED PER FISSION -
CD TIMES XF, PRESENT ONLY TF ICHI.NE.O. -
(0)) CHI PROMPT FISSION FRACTION INTO GROUP J FROM -
CD GRCUP I, PRESFNT ONLY IF ICHI.GT.O0. TF ICHI=1, -
CD THE LIST REDUCES TO THE SINGLE NUMBER CHI, -
Ch WHICH IS THE PROMPT FISSTICN FRACTION TINTO -
CD GROTP J. -
CD XSCATU TOTAL SCATTERING CROSS SECTION INTO GROUP J -
CD FROM GROUPS J+NUP (J),J+NUP(J)-1,...,0+2,3+1, -
CD PRESENT ONLY IF NUP(J).GT.O. -
CcD XSCATJ TOTAL SELF-SCATTERING CROSS SECTION FRONM -
CD GROUP J TO GROUP J. -
CD XSCATD TOTAL SCATTERING CROSS SECTTON INTO GROUP J -
CDh FRCM GROUPS J-1,0-2,...,J-NDN(J), PRESENT -
CD ' ONLY IF NDN(J) .GT.O. -
ch PC PC TIMES THE GROUP J REGICN INTEGRATED -
CD FLUXY FOR THE RFGTONS CONTAINING THW® CURRENT -
CDh COMPOSITION YIELDS THE POWER TN WATTS IN THOSE -
ch REGIONS AND ENERGY GROUP J DWE TH FISSIONS -
CD AND NON-FISSTON ABSORPTIONS. -
CD A1 FIRST DTMENSTION DIRECTIONAL DIFFUSION -
CD COEFFICIENT MULTIPLIER. -
Ch B1 FIRST DIMENSTON DIRECTIONAL DIFFUSTION -

cDh COEPFICTYNT™ ADDITIVE TERM. -
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(63)] A2 SECOND DIMENSION DIRECTIONAL DIFPUSION -
CD COEFFTICIENT MULTIPLIER. -
CDh B2 SECOND DIMENSION DIRECTIONAL DIFFTSION -
CcD COEFFICIENT ADDITIVE TERM. -
cD A3 THIRD DIMENSTON DIRECTIONAL DIFFUSION -
cD COEPFICIENT MULTIPLIER. -
CD B3 THIRD DIMENSION DIRECTIONAL DIPPUSION -
CD COEFFICIENT ADDITIVE TERM. -
C -
Cmm e e e e e e e e
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APPENDIX E. CODE-DEPENDENT BINARY FILES (CONTD.). DCCOEF.

€ Ak ok ok s o ok ok o ok o sk ok ok ook K o ok R KoK R ok Kok ok K Ak ok ok ok ok kR ok ok ok Rk okok
C -

C PREPARED 1/27/76 AT ANL -
C -
CF DCCOEF (OR ACCOEF) -
CE DIRECT (OR ADJCINT) SYNTHESIS COMBINING COEFFICIENT FILE -
c -

C ok ok o ok ok ok ek o ok ok ok ok ok ok ook ok kol ok ook o ok o ok ok 3ok ok ok ok ok ook sk ok skl sk e ok ok ok ok kol ok ok

CcD NGROUP NUMBER OF ENFRGY GROUPS BEFORE COLLAPSTNG.

CcD LGROUP NUMBER OF ENERGY GROUPS AFTER COLLAPSING.

CDh MAXFUN NUMBER OF FUNCTION FILE NAMES TN TOC.

Ch NCHNST THE NUMBER OF CHANNFL STRUCTURE SCHEMES.

CD MAXKNM THE MAXIMUM NUMBER OF WETIGHTTNG FUNCTTIONS USED
CcD IN A SINGLE ZONE, OR THE MAXIMUM NUMBER OF

CD EXPFANSION FUNCTIONS, WHICHEVER TS LARGER.

cDh MAXKNM.LE.MAXUSE. '

CD NCOLGP NCOLGP = 0 FOR GROUP DEPENDENT SYNTHESTS.

(03)] = 1 FOR GENERAL GROUP COLLAPSING.

CD = 2 FOR SPECIAL GROUP COLLAPSING.

CD NTITLE®E THE NUMBER OF A6 WORDS USED TO STORE THE

CDh TITLE.

cDn NUMK 7N THE NUMBER OF AXIAL ZONES IN THE MODEL. THERE

cD IS A NEW ZONE WHEN EITHER THE PLANAR GEOMETRY

CD OF THE FUNCTTON SETS CHANGE.

C _______________________________________________________________________
Cs FILE STRUCTURE -
Cs -
CS RECORD TYPE PRESENT TIF -
CS ST S S ST S ST S S T S SIS oD =S=S—T=====— = P
Cs FILE IDENTIFICATION ALWAYS -
Cs SPECITICATIONS ALY AYS -
Cs FIXED POINT RRRAYS ALYRAYS -
Cs FLOATING POINT ARRAYS ALWAYS -
Cs COMBINING COEFFICIENTS ALWAYS -
C -
C _______________________________________________________________________
[ O b e T L e e
CR FILE TDENTIFICATION =
C -
cL HNAME, (HISE(I) ,I=1,2),TVERS -
C -
Cw 1+3*MULT -
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APPENDIX E. CODE-DEPENDENT BI NARY FILES (CONTD.). DCCOEF.

cD HNAMF HOLLERITH FTLE NAME - DCCOEF (OR ACCNREP) - (A6) -
cD HUSE HOLLERITH USER IDENTIFICATION (R6). -
cD IVERS FILE VERSTON NUMBER. -
o)) MOLT WORD LENGTH PARAMETER. -
cD MULT=1, A6 WORD IS SINGLE WORD. -
cD =2, A6 WORD IS DOUBLE PRECISION WORD. -
C -
C ———————————————————————————————————————————————————————————————————————
C ———————————————————————————————————————————————————————————————————————
CR SPRCIFICATIONS -
C -
cL NGRONP,LGROUP, MAXFUN,MAXCHN, NCHNST ,KMAX, MAXKNM, NCOLGP,NTITLE, -
CL  1NUMR7ZN -
C -
cw 10 -
C -
ch MAXCHN THE MAXIMUM NUMBER OF CHANNFLS IN AXY CHANNEBL -
cD STRUCTURF SCHEME. MAXCHN.EQ.THE LARGEST -
cD VALUE OF NTUMCHN(I),I=1,NCHNST. -
o)) KMAX NUMBER OF AXTAL MFSH INTERVALS. -
c -
C ———————————————————————————————————————————————————————————————————————
C ———————————————————————————————————————————————————————————————————————
CR FIYED POINT ARRAYS -
c -
cL ((TGPUSE(N,J) ,N=1,LGROUP) ,J=1,MAXFUN) , -

CL  1((INT(J,K),J=1,MAXKN¥) ,K=1,NIMKZN), -
CL 2 ((TFL(J,K),J=1, MAXKNM),K=1, NUMKZN), -
CL 3 ((NCHAN(N,J) ,N=1,LGRCUP),J=1,MAXFUN), (NUMCEN(I),T=1, NCHNST) , -
CL 4 (KCHANG (T),T=1,NTMKZN), (KDTM(I),T=1,NUMKZN), -
CL 5 (IVRFUN(J),J=1, MAXFTN) -

c -
cv 2*¥LGPOUP*MAXFUN+2 *MAXKNMANUMKZN+NCHNST+2*NUMKZ N+MAXF N -
c -
CDh TGPUSE A PROJECTION MATRIX (FLEENTS ARZ 0 NR 1) -
cD SHOWING WHICH GROUP FLNXES OF FACH FUNCTION -
CcD ARF TO BE USED (1) OR OMITTED (0). -
cn VT THE “RETGHTING FUNCTIONS 'ISED TN 7ZONE K. TF -
Ccn THERE ARF FEVWER THAN MAXKNM, THE OTHER FNTRIES -
cn FOF A PARTICULAR ZONE ARE ZEFROQ. =
CD IFL THE EXPANSION FUNCTIONS US®D TN T"ONE K. IF -
CD THFRE ARE FEAFR THAN MAXKNM, THF OTHER ®NTRTES -
cD FOF 2 PARRTICULAR ZONE ARF 7FRO, -
() NCHAN CHANNEL SCHEME ASSTGNMENT FOR EACH GROUP- -
cn COLLAPSED GROUP FLUX. -
CD NJMCHN NUMBFR OF CHANNELS IN CHANNEL STRI'CTTRE -

cD SCHEME T. -



107

APPENDIX E. CODE-DEPENDENT BINARY FILES (CONTD.). DCCOEF.

cD RCHANG THE TOPMOST MESH INTERVAL IN FACH ZONE. -
cD KCHANG (NUMKZN) =KM 2X. -
cD KDTM THE NUMBER OF UNKNOWN COMBINING COEFFICIENTS -
CD (AND THEREFORE EQUATIONS) ASSOCIATED WITH ONE -
cD MESH INTERVAL IN ZONE I. -
cD IVRFON VERSION NUMBER OF FILE FOR FUNCTTON J. -
cD SEE FUNNAM, -
C -
C ———————————————————————————————————————————————————————————————————————
C _______________________________________________________________________
CR FLOATING POINT ARRAYS -
C -
cL ((FUNNAM(I,J),I=1,3),J=1,MAXFUN), (TITLE(I),I=1,NTITLE), -
cL  1((v(L,J,K),I=1,LGROUF),J=1,NGROUP),K=1,2) ,EIGEN -
C -—
CcW 3*MULT*MAXFUN+MNLT*NTITLE+1 IF NCOLGP.EQ.O -
cw 3*MNLT*MAXFUN+MULT*NTITLE+2*LGROUP*NGROUP+1 IF NCOLGD.GT.0 -
C -
CD FUNNAM NAME OF FILE FOR FUNCTION J. -
co TITL® USER INPUT TITLE. -
CD o GENERAL GROUP COLLAPSING MATRIX FOR THE -
ch FXFANSION FUNCTIONS (K=1) AND WETIGHTING -
CD FINCTIONS (K=2). -
cD EIGFN SYNTHYSIS FIGENVALUFE. -
C -—
CcN U IS OMITTED WHEN NCOLGP=0. -
C -
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APPENDIX E. CODE-DEPENDENT BINARY FILES (CONTD.). DCCOEPF.

Cmmmmmmm e m e e m e e e e e e e e e e e e e m————————SSTSTosess
CR COMBINING COEPRPFICIENTS -
C -
CL (A(I) ,T=1,L7NR) -
C -
CW LEN -
c -
cD A SYNTHESTS COMBINING COEFFICIENTS, PACKED TO -
(63)) ELIMINATE ZEROS. -
CD TLFNA THYE TOTAL NUMBER OF NONZERO COMBINTNG -
CD COEFFICIENTS. -
C -
CN THE DIREC™ COMRINING COEFFICIENTS, CC(N,I,K), -
CHN ASSOCTATED WITH FACH COLLAPSED GROUP (W), -
CN EYPANSTON FONCTION (I) ANLC AXTIAL M®ESH TNTERVAL -
CN (K) CAN BE UNPARCKED FROM VECTOT A IN THE -
CN FOILLCWING MANNER. -
CN -
CN DIMENSICN CC (LGROUP, MAXFUN,KMAX) -
CN -
CN NPT=0 -
CN K2=0 -
CN PO 20 L=1,NUMKZIN -
CN K1=K2+1 -
CN K?2=KCHANG (L) -
CN DO 20 K=K1,K2 -
CN DO 20 M=1,MAXKN™ -
CN I=TFL(M™,1) -
cy IF (I.%Q.0) GO TO 20 -
CN no 10 N=1,LGRODP -
CH CC(N,I,X)=0. -
CN IF (IGPUSE(N,I).EQ.C) GO TO 20 -
CHN NPT=NPT+1 -
CN CC(N,I,K)Y=A(NPT) -
CN 10 CONTTNUE -
N 20 CONTINUE -
CcWw -
CN FOR THE ADJOTNT COMRINING COEFFICIENT (IN THE -
gn ACCOEF¥ FILFE) USE IWT(M,L) INSTEAD OF IPL(%,L). -
(‘ _______________________________________________________________________
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APPENDTX E. CODE-DEPENDENT BINARY FILES (CONTD.). DIFINT.

C s oo o ok oK o e ok o o oKk sk ok o ok R Kl o o ook o oo oo ook o ook o ok Ak R o o o KK ok o kK ok K
g PREPARED 1/27/76 AT ANL :
gF DIFINT :
CE AXTAL LEAKAGE INTEGRALS FOR SYN3D -
g**********************************************************************;

cD NRCDIF NUMBER OF RECORDS IN DIFINT PILE (SEE

cD SPECIFICATIONS RECORDS OF INTTOC FILE).

C ———————————————————————————————————————————————————————————————————————
s FILF STRUCTURE -
cs -
cS _RECORD TYPE PRESEN™ IF -
cs *kxk%xk%k*x (REPEAT FOR NRCDIF RECORDS) -
cs * INTEGRALS AL9YAYS -
CS % 3 3 ok ¥ %k ok -
C -
C ———————————————————————————————————————————————————————————————————————
C _______________________________________________________________________
CR INTEGRALS -
C -_
CL (X(T) ,I=1,L2N) -
C -
cY MOLT*LEN -
C -
CD X A DIF TNTEGRAL. SEE THE INTEGRAL TABLE OF -
cD CONTENTS IDIFTB IN THE INTTOC FILE. -
) LEN RECORD LENGTH. LEN=LENDIF (I) FOR RRCORD I -
o) LENDTF SEE FIXED POTNT ARRAYS IN INTTOC FILE. -
CD -
CD TYE DIF TNTEGRALS ARE STORES IN THE FOLLOWING -
CD FORMS. -
') IF NSTDIF = 0 (ONLY IF THE DIF MATRIX IS -
cD BIOCK DIAGONAL) . -
cD (((DI®(I,J,K),I=1,NUMCHN (NCHAN (K, IW))), -
cD J=1, NUMCHN (NCHAN (K, IE))) ,K=1,LGROUP) -
CD IF NSTDIF = 1 -
o)) ((((DIF(I,J,K,L),I=1, NUMCHN (NCHAN (J,I¥W))), -
cD J=1,LGROTP,K=1,NUMCHEN (NCHAN (L, IE))), -

cD L=1,LGROUP) -
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cDh

CcD Iv WEIGHTING FUNCTION IDENTIFIER -
CcDh (1.LE.IW.LE.MAXFUN) . -
CcDh IFE EXPANSION FUNCTION IDENTIFIER -
CcD (1.LE.IE.LE.MAXFUN). -
cr Ip PLANAR GEOMETPY IDENTIFTIEP (1.LE.IP.LE.MAXPLN). -
C -~
CN SEE THE INTTOC FTLE DESCRIPTION FOP -
CN DEFINITICNS OF THE OTHER VARIABLES. -
C -
C=~cmmrmrmr e et et e e, — —————— —
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€ ek ok ok ko ek ook ook ok ok ek ook Al o R0k ok ok K oK KK o o o ok R R R K R K o Kok R KK oK ok Rokokok %

C
C
Cc
CF
CE
CE
C

PREPARED 1/27/76 AT ANL

INTTOC

TABLE OF CONTENTS (TOC) FOR SYNTHESIS INTEGRAL
DATA SETS VOLINT AND DIFINT

€ Ak ok o ook ok ok o o ok Rk ik ok ok 3 oKk ok ok ok ok o o ok e 3 ok o Ok o ok ol o o R ko ok ok ok o ok o K R ok K

CD
CD
CcD
ch
CD
cDh
CD
CD
CcD
CD
Cch
CD
CD
CD
ch
CD
()]
CcD
CD
CD
Ch
Ch
CD
CD
(03)]
CD
Ch

KMAX
LDIFTB
LENDLZ
LGROP
LVOLTB
MAXPUN
MAXKNN

MAXPLN
NCHNST
NCOLGP

NGROTP
NRCDTF
NRCVOL
NSCALE

NTITLE

NUMKZN

NUMBER
NOUMBER
LENGTH
NUMBER
NUMBER
NOMBER

THE MAXIMUM NUMBER OF WEIGHTING FUNCTIONS USED

OF
OF
OF
CF
OF
OF

AXTIAL MESH INTERVALS.

ENTRIES IN THE IDIFTB TABLE.
DLZRAT ARRAY.

ENERGY GROUPS AFTER COLLAPSING.
ENTRIES IN THE IVOLTB TABLE.
FUNCTION FILE NAMES IN TOC.

IN A SINGLE ZONE, OR THE MAXIMUM NTMBER OF
EXPANSTON FUNCTIONS, WHICHEVER TS LARGER.
MAXKNM.LE.MAXUSE.

NOMBER OF PLANAR GEOMETRY FILE NAMES IN TOC.
THE NTMBER OF CHANNEL STRUCTURE SCHEMES.

NCOLGP

NUMBER
NUJMBER
NUMBER
NSCALE

TITLE.

THE NUMBER

1

OF
OF
OF
= 1

=0
THE NUY BER

0 FOR GROUP DEPENDENT SYNTHESTIS.

FOR GEFNERAL GROUP COLLAPSING.

2 FOR SPECIAL GROUP COLLAPSING.

ENERGY GROUPS BEFOKE COLLAPSING.
RECOFRDS IN THE DIFINT FILE.
RECOEDS IN THE VOLINT FILE.
IF NSFR SUPPLTED SCALING FACTORS
ESCALE AND ¥SCALF ARE TO BE
APPLIED.
I¥ NOT TO BE AFPLIED.
OF R6 WORDS USED TO STORFE THE

OF AXTIAL ZONES IW THE “MODEL. THERE

IS A NEW ZONE WHEN FITHER THE PLANAR GFOMETRY
OF THE FUNCTION SETS CHANGE.

FILE STRUCTURE

RECORD TYPE

FILE IDENTIFICATION

SPECIFTCATIONS
FIYED FOINT ARRAYS

FLOATING POINT ARRAYS

VOLINT TOC
DIFINT TOC
SCALING ¥ACTORS

ALWAYS
ALWAYS
RLWAYS
ALYAYS
ALWAYS
LDIFTB.GT.0
NSCALE.EQ.1

BOUNDARY CONDITION CONSTANTS ALWAYS
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C _______________________________________________________________________
CR FILE IDENTIFICATION -
C -
CL  HNAME, (HUSE(I),I=1,2),IVERS -
C -
cw 1+3*MTLT -
C -
CD  HNAME HOLLERI TH FILE NAME - INTTOC - (A6). -
CD  HUSE HOLLERITH USER IDENTIFICATION (A6) . -
CD  IVERS FILE VERSION NTMBER. -
CD MOLT WORD LENGTH PAPAMETER. -
cD MULT=1, A6 WORD IS SINGLE WORD. -
cp =2, A6 WORD IS DOUBLE PRECISION WORD. -
C -
C-————— et e, T ———— —
o i e S T
CR SOPECIFTCATIONS -
c -
cL TOTPOW, EPS,POWF TS, XEPS, I3 CXL, IBCXU,IRCYL,IBCYN, IBCZL, IBCZU, -

CL 1TBNDCH,IGEOM, IMAX ,JMAX,KMAX,LDIFTB, LENA,LENDLZ, LENFLU,LENINT, -
CL 2LENPOV,LGROUP,LVOLTB,MAXCHN,MAXCMP,MAXDI® ,MAXDN, MAXPUIN, MAXKNN, -
CL 3MAXMD,MAXPLN ,MAXREG, MAXSIZ,MAXUP,MAXUSE,NCALIC,NCHNST, NCOLGP, -
CL LNFLUNI,NGROJP,NRCDIF,NRCVOL, NSCALE, NSTDIF,NTITLE,NTRIRG, -
CL SNTRIPT, NUMKZN -

< -
cw 48 -
C ' -
cD TOTPOW TOTAL POWER (VATTS). -
CcD ®PS A SMALL NUMBER USED IN TESTS FOR EQUALITY OF -
cD MESH INTERVALS. -
cD POWFIS NOT USFD. -
cD XEDS A SMALL NUMBER USED IN TESTS FOR ZERO CROSS -
cD SECTIONS. -
cD TRCXL THE LOYER X ROUNDARY CONDITION. -
cD -
cD 1 - ZERO FLUX. -
co 2 - REPLECTIVF. -
cD 3 - EXTRAPOLATED, C*D*DEL PHI + DHI = 0. -
cD 4 - PERTODIC WITH OPPOSITF BOUNDARY. -
cD 5 - PERIODIC WITH NEXT BOUNDARY 30TNG -
cD CLOCKRWISE. -
cp 6 - PERIODIC WITH NEXT BOUNDARY GOINC -
cD COUNTERCLOCKWISE. -
gg 7 - PERTIODIC, INVERTED ALONG SAME BOTNDARY. -
cD TBCXN THE UPPFR X BOUNDARY CONDITION. -
cD IBCYL THE LOWER Y BOUNDARY CONDITION. -
CcD IBCYN THE UPPFR Y ROUNDARY CONDITION. -
cp IRCZL THE LOWER Z ROUNDARY CONDTITION. -
cD IBCZN THE TPPER 7 BOUNDARY CONDITTON. -
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APPENDIX E. CODE-DEPENDENT BTNARY FILES (CONTD.). INTTOC.

cn IBNDCH LOWEST ENERGY GROUP (AFTER GROUP COLLAPSING) -
CD FOR WHICH THERE IS A NONZERO CHI. -
CD IGEOM PLANAR GEOMETRY TYPE SENTINEL. -
CD IMAX THE NUMBER OF MESH INTERVALS IN THE -
CD FIRST (X) DIRECTION. -
CD JMAX THE NUMBFR OF MESH INTERVALS IN THE -
CcD SECOND (Y) DIRECTION. -
CD LENRA THE STORAGE REQUIRED FOR THE COMBINING -
CD COEFFICIENTS. -
(03)) LENFLT LENGTH OF THE ARRAY FLUX IN OVERLAY SOLVE. -
CD LENINT THE MAXIMUM RECORD LENGTH FOR VOLINT AND -
CD DTFINT INTEGRAL FILES. -
CD LENPOW LENGTH OF THE ARRAY POW IN OVERLAY SOLVE. -
Ch MAXCHN THE MAXIMUM NUMBER OF CHANNELS TN ANY CHANNEL -
(63)) STRUCTURE SCHEME. MAXCHN.EQ.THE LARGEST -
D VALUE OF NUMCHN(I) ,I=1,NCHNST. -
CD MAXCMP THE NUMBER OF MATERIALS REPRESENTED IN THE -
Cb . INPUT CROSS SECTION FILF. -
CD MAXDIM THE LARGEST DIMENSION OF ANY MATRIX USED IN -
CDh THE SOLUTION. -
CD MAXDN MAXIMUM NUMBER OF DOWNSCATTERING GROMPS. -
CD MAXMD THF LARGEST DIMENSION OF AN INPTUT MATRIX (THF -
CD LARGEST NUMBER OF GROUP-CHANNEL COMBINATIONS -
CDh FOR A SINGLE FUNCTION). MAXMD**2 TS THE -
chD MINIMUOM SPACE REQUIRED FOR A RECORD OF -
CD RFYRTITTEN INTEGRALS. -
CD MAXREG THE MAXIMUM NUMBER OF PEGIONS ASSOCIATED WITH -
CcD ANY OF THE PLANAR GEOMETRIFS. -
CD MAXSTZ THE LENGTH OF THE BPOINTER CONTAINER ARRAY. -
CD MAXUP MAXIMUM NUMBER OF UPSCATTERING GROUPS. -
CD MAXUSE MAXIMUM NIYBER OF INPUT FUNCTIONS USED ANY- -
Ch YHERE IN THE MODEL AS FXPANSION FPNCTIONS OR -
03)] WEIGHTING FUNCTIONS, WHICHEVER TS LARGER. -
CD MAXUSE.LF¥.MAXFUN. -
CD NCALC CALCULATION TYPE SENTINEL. SEE TYPE 2 CARD -
Ch OF SYNFII. -
cD NFLUNT A BOGUS FILE NUMBER FOR THE UNIT FLUY. -
CD NSTDTF FORMAT SENTINEL FOR DIFINT FILF. -
CD NTRTAG TRIANGNLAR MESF SENTINEL. -
(O1) NTRIPT SECCNDARY TRIANGULAR MESH SENTINEL. -
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APPENDIX F. CODE-DEPENDENT BINARY FILES (CONTD.). TNTTOC.

C _______________________________________________________________________
CR FIXED EOINT ARRAYS -
c -
CcL (IBNDS1(I),I=1,LGRO"F),(IBNDSZ(I),I=1,LGRO”P), -

CL 1 (IBNDFT(I),I=1,MAXPLN), (LENVOL (I),I=1,NRCVOL), -
¢L 2 (LFNDTF(T) ,T=1,NRCDTF), ((TGPNSE (N,J),N=1,1GROUP), 1=1,MAXETN), -
CL 3 ((INT(J,X),J=1,MAXKNM) ,K=1,NIMEZN),
CL 4 ((TPL(J,K),J=1,MAXKNM) , K=1,NINKZN), -
CL 5 ((NCHAN(N,J) ,N=1,LGRCUP),J=1,M4XFUN) , (NU'MCEN(I),T=1,NCHRED), -
CL 6 (KCHANG(T) ,I=1, NUMKZN), (KGBOM(T) ,I=1,NUMKZN), -
CL 7 (IVRFUN(J),J=1, MAXFUN), (IVRPLN(J),J=1,MAXPLN) -

C

CW 2*LGQOUD+2*MAX?LN+NRCVOL+NRCDTF+2*LGROUP*HAXEHN+2*NAXKNH‘NUHKZN -
CH +NCHNST+2*NUMKZN+MAXEON -
c -
cn BN DS THF POSITION IN COLUMK I CF THE GROU? -
(6)] COLLAPSED SCATTERING MATRIY OF THE TNPMOST, -
CD NCNZERC FLEMENT. EQUTVALENT TO LOCSCT WHEN -
CcD THERFT IS NO SROUP COLLAFSTNG, -
CD IBNDS?2 THE POSITION IN COL"™MN I OF THF G2N01P -
CcD COLLAPSED SCATTERING MATRIX OF THE BOTTOM, -
CD NONZERO ELTFMFNT. -
CD IBND™T LOWEST ENERGY GROUP (AFTER GROTP COLLAPSING) -
CcD FOR WHICH THERE IS B NONZERC FTSSTON CROSS -
CcD SECTION POR PLANE I. A ZFRO “MEANS NO FISSION. -
coh LENVOL LENGTH OF RECORD I OF THE VOLTINT FTI®. -
CD LENDIF LENGTH OF RECOFD I OF DIFINT FIL¥, -
CD IGPUSE A FROJECTION MATRIX (ELEMFNT3 ATZ 0 OFK 1) -
CD SHCYING 7HTCH GROUP FL7XES ~F FACHY F''NCTION -
(o)) ARF Tn BE JSED (1) OR OMITITD (0). -
Ch IWT THE AEIGHTTNG FUNCTIONS USED IN ZONE ¥. IF -
chn THERF RRE FEYFF THAN MAYXKNM, TWF OTHFR ENTCTIFPS -
CD FOR A PARTICULAR ZONE AFE ZERO. -
CcD 1FL THE RYPANSTON FUNCTTIONS (SFTr 1IN 70NF X. IF -
CD THERE ARF FFJFR THAN MAXKNM, THT OTUER ENTRTFS -
CD FOR A PARTICUT AR ZONE ARE ZFEO. -
(o)) NCHAN CHANNRL SCHYE™F ASSIGNMFNT FOP EACH SROTD- -
ch COLLAPS®D GROUP FINY, -
(63)) NIJTMCHN N'JMBER OF CHANNFIS TN CHANNFL STRUCTIPE -
(0)) SCHEME T. -
CcDh ¥CHANG THL TOPMOST MISH INTFRVAL TN %aCH 70HF, -
CD KCHANG (NUM¥ZN) =KMAX. -
ch KGEOMY THE GFOMETRY FOR MESH TNTERVALS KCHRAKA(T-1) -
CD TO KCHANG (I). KCFANG(0) TS NDFFINZD TO aF 1, -
cDh TVRFUN VIISTON NUMBER OF FILE FCR FONCTION 7, -
cn SEZE FUNNAM, -
cDp TIVPPLN VERSTON NIMRER OF FILE FOR PLAMAR <FRAMFTIRY J. -
CD SEE PLNNAM, -
C
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APPENDTX E. CODE-DEPFNDENT BINARY FILES (CCNTD.). TNTTOC.

C ———————————————————————————————————————————————————————————————————————
CR FLOATING POINT ARRAYS -
C -—
cL ((PUNNAM (T,J),I=1,3),J=1,MAXFON), -
CL 1((PLNNAM(I,J),I=1,3),J=1,MAXPLN), (TITLE(I),I=1,NTITLE), -
cL  2({((u(r,3,X),I=1,LGROUP) ,J=1,NGROUP) ,K=1,2), -
fL  3(DLZRAT(I),I=1,LRNDLZ), (ZMFSH(X) ,K=1,KMAX) -
C p—
cw 3*MILT*MAXFIN+3*MULT*MAXPLN+MOLT*NTITLE+LENDLZ +KMAX -
cn IF NCOLGP.FQ.0. -
cw JRMOILT*MAXFUN+3*MULT *MAXPI N+ MULT*NTITLE+LENDLZ+KMA X+ 2% LGRONP -
CW *NGROJE IF NCOLGP.GT.O. -
C pu—
CD FINNAY NAME OF FILE FOR FOUNCTION J. -
cD PLNNAM NAME OF FTLE FOR PLANAR GEOMETRY J. -
cD TITLE USER TNPUT TITLE. -
o)) 0] GENERAL GROUP COLLAPSING MATRIX FOR TFE -
cD EXFANSION FUNCTIONS (K=1) AND WEIGHTTNG -
CD FUNCTIONS (K=2). -
cn DLZRAT RATIO OF 2 ADJACENT AXIAL MESH TNTERVALS. -
cD -
ch (LOVER /UPP ER) -
cD -
cD 7MESH POSITTON OF UPPER BOUNDARY OF AXIAL MESH -
cD INTERVAL K. -
(‘ -—
CN FUNNAM, PLNNAM AND TITLE ARE DOUBLE PRECISION -
CN ARFAYS ON MULT=2 MACHINES. -
CN -
cN TF NCOLGP=0, U IS NOT INCLUDED. -
C -
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APPENDTX E. CODE-DEPENDENT BINARY FILES (CONTD.). TNTTOC.

c ———————————————————————————————————————————————————————————————————————
CR VOLINT TOC -
¢ -
CL ((TVOLTB (I,K) ,I=1,7) ,K=1,LVOLTB) -
¢ -
ok 7T*LVOLTB -
pe -
cn IVOLT® TABLF OF CONTENTS POR REM AND FIS INTEGRALS -
cD IN THE VOLINT FILE. -
CD -
cD TVOLTB(1,K) = 1 FOR REM TINTEGRAT, -
ch = 2 FOR A FIS INTFGRAL. -
cD = 3 FOR A POV INTEGRAL. -
cD = 4 FOR A FLUX INTFGRAL. -
cD TYOLTB(2,K) THE RFCOFD OF THE VOLINT FILE -
) CONTAINING THE TNTEGRAL. -
cD = 0 IF THE INTEGRAL COULD ¥OT BE -
cD DONE. -
co = -1 IF THE INTFGRAL COULD HAV® -
co BEEN DONF BUT FOP SOME REASON -
cD VAS NOT. -
CD TVCLTB(3,K) POINTER TO TFE FIRST “"ORD OF THE -
CD INTEGPAL PLOCFKF WITHIN THAT RECORD. -
cp IVOLTB(4,K) PIANAR GEOMFTRY IDENTIFIEP. -
cD IVCLTB(5,K) WEIGHTING FUNCTTON IDENTTIFTFRD, -
cD TVOLTB(6,¥) FXPANSION FUNCTION IDENTTFIEF. -
cD IVOLTB(7,K) NUMBER OF KECORLCS EFQUIRED FOF ALL -
cD THE INTEGRALS OF THIS COMPINATION. -
c -
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APPENDIX E. CODE-DEPENDENT BINARY FILES (CCNTD.). INTTOC.

C ———————————————————————————————————————————————————————————————————————
CR DIFINT TOC -
C -
cL ((JDIFTH(T,X) ,I=1,8) ,K=1,LDIFTB) -
C -
fok| 3*LDTFTB -
C -
) TDIFTB TABLE OF CONTENTS FOR DIF INTEGRALS IN -
CD DIFINT FILE. -
ch -
cD TDIFTB(1,XK) RECORD OF THE DIFINT FTLF -
cD CONTATNING THE TNTEGRALS. -
CD IDIFTB (2,K) POINTER TO THE FT®ST WORD OF THE -
) INTEGRAL BLOCK WITHIN THAT RECORD. -
cD IDIFTB(3,K) LOWER PLANAR GEOMETRY IDENTIFIER. -~
cn = 0 FOR THE BOTTOM BOUNDARY -
cn INTEGRAL. -
co TDIFTB(4,K) P"PPFR PLANAR GHOMETRY IDENTIFIER. -~
CD = 0 FOR THE TOP BO'NDARY INTFGRAL. -
cD IDIFT3(5,K) POINTER TO A MESH INTEKRVAL RATIO -
cD IN THE DLZRAT ARRAY. -
cD IDIFTR(6,K) JFIGHTING FUNCTTON IDENTTFI®R. -
cD IDIFT3(7,K) EXPANSION FUNCTION IDENTTFIER. -
ch IDIFTB (8,K) NUMBER OF RECORDS R¥QMIRED FOR ALL -
ch . THF INTEGRALS CF THIS COMBINATTON. -
(‘ -
C _______________________________________________________________________
C _______________________________________________________________________
CR SCALTING FACTNRS -
C -
CL ((2SCALF(T,J),T=1,NGECOP),J=1,MAXFUN) , -
CL  1((7SCAT.®(I,J ) ,T=1,NGRCNP) ,J=1,MAXFTE) -
C -
cw 2% NGROUD*MAY FUN -
C -—
cD BESCALF A USER SMPPLIFED SCALING FACTOR FOP EACH GROUP -
cD OF FUNCTTON J YHEN FUNCTICN J IS USFD AS AN -
ch EXPANSTON FIUNCTIOK. IT CAN ONLY HAVR AN EFFECT -
cD WHEN GPOUP COLLAPSING IS FMPLOYED. -
cD iSCALE A USER SUPPLTFD SCALING FACTOR FOR FACHY GROUP -
cD OF FUNCTION J WHEN FUNCTTON J TS USED AS A -
CD 4EIGHTING FONCTION. IT CAN ONLY HAVE AN EFFECT -
cD ¥HEN GROUP COLIAPSTNG IS EMPLOYED. -
C -
cN PETSENT ONLY TF NSCALE.EQ.1. -
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C _______________________________________________________________________
CR BONDARY CONDITION CONSTANTS -
C -
CL ((c(7,3),I=1,6),3=1, NGROF) -
C -
Cw 6*%NGROUD -
C -
ch o CONSTANT IN THE HOMOGENEOUS ROUNDARY CONDITION -
cn EXPRESSION DEL PHI+C*PHI = O, -
C -
et e et e, e et m e e e e et rr e e e e, e e et ——— - ———
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APPENDIX E. CODE-DEPENDENT BINARY FILES (CONTD.). REQFLX.

€ ok ok Aok ook sk ok ok ek o ok ok ok ok o ook ok s kR s ok koo ok ok ok ok ok sk ok ook ok o ok ok ok ok ok Kok Rk X
C -

C F RFPARED 1/27/76 AT ANL -
C -
CF REOFLX -
CF THTS IS A SCRATCH FTLE® CONTAINING THE GROUP FLUXFES, -
CE MESH SEACING AND COMPCSITION MAPS FOR RANSGES OF THE -
CE X AND Y MESH. ALIL THE GROUP FLUXFS AND PLANAR -
CE COMPOSTTION MAFS REQUIRED FOF THE SYNTHESIS TINTEGRAL -
CE CALCULATION ARE TNCLUDED -
C -

(% ok ok ok ok ok ok o ok deakokok ok i o ok ok ookl ok ok ok d ok ol ko e sl ook ok ok o K koK kol kol sk ko R R ok Kok Kok Rk X

cD LRENF NUMBER OF BFECORDS IN THF REQFIY FILF.

ch LENFLY RFCORD SIZE FOR REQPLX.

C ———————————————————————————————————————————————————————————————————————
cs FTLE STRICTNRE -
cs -
cs RFCORD TY PF PRESENT IF -
CS IS S IS T S o TS S oo oo oS T oo TS o= Z=D===— I S I ST SIS oSS T=oDIDTCoI=T=Z == -
cs *xkt%xx%%x% (RTIPEAT FOR LREQF RECORDS) -
cs * PDATA ALWAYS -
ce ok ok K -
¢ -
C _______________________________________________________________________
gy g Mg g g
ce DATA -
cL ((((FLUX(T,J3,N,JDOFIN(L)),I=T1,I2),J=J1,32) ,N=1,NGRNP), -

CL  1%L=1,NOMFON) , (X(T) ,I=11-1,12), (Y (J),J=31-1,32), -
Cr 2 (((ICOoMP(T,J,dDOPLN(L)),TI=T1,T2),J=J1,J2) ,L=1, NUMPLN) -

cy TBAND*JEAND* (NGROUF*NUMFUN+NTMPLN) +IBAND+JRAND+2 -
C —
D mLUX THE FLWX FOR MFSH INTERVAL (I,J), GROOP N, -
CD OF FUNCTTON NUMBEP JDOFUN(L). TJNTT FLUXFS -
cn ARE NO™ TNCLUDFED IN TH® FILF. -
CD X THE X POSITION 0% THE MFSH LTNE SEPAFRATTNG -
CD TNTERVALS T AND I+1. -
cn Y THE Y POSITION QOF THE MFSH TTNR SEPARATING -
ce INTEPVALS I AND J+1. -
CD TcoMo TYE COMPCSITICN NUMBER IN MESH TNTERYAL (T,J) -
CD OF FLANAR GEOJQMFTFRY NUMEER JDOPLN(L). -
CD 11,12 THE FIRST AND LAST COLUYMNS ASSOCIATED WITH A -
cn RECCRD OF FLUXFS. I2-TI1=TIBAND-1 EXCEPT, -
cp P*RHAPS, WHEN 72 IS THE LAST COL"MN. FOR THF -
cn FIPST RFCORD I1=0. -
cr J1,3° THE PTIRST AND LAST POWS ASSOCTATED VITH A -
D REECCRD OF FLYTYES. J2-J1=JBAYVD-1 ZYCEPT, -
(] PERHADPS, WHEN J2 IS THT LAST PO™. FOR THF -

(o)) FTRS™ RECORD J1=0. -



APFENDTX E.

CD
cn
CcD
CD
cD
ch
cp
CD
ch
CD
CD
Cch
(L
cD
CD
ch
Cch
c
CN
CN
CN

TBAND

JBAND

JDOFNN

JDOPI N
NTIMPLN

NUMFUN
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CODE-DEPENDENT RINARY PILR®S (CONTD.). PEQFLX.

THE NNMRER OF COLUMNS OF FLUXFES TN ONE RECORD
OF THFE REQFLX FIIE.

THE NUMBER OF ROWS OF FLUXES IN ONE RECORD

OF THF PEOFLY FILE.

THE LTST OF PUNCTIONS REQUIRED TO CALCULATFE
THE INTEGRALS, IN THE ORDER IN “#iTCH THEY
APPEAR IN THE REQFLX FILE. THEN IT™ T35 PRESFNT,
THE YNTT FUNCTIOM IS LAST IN THT LTST.

THF LTST OF PLANAR GEOMETRIFS RENTTIRED TO
CALCULATFE THF TNTEGRRALS.

THF NTMBEP O% PLANAR GEOMFTRTES REQUTIPED TO
CAICULATE THF INTEGRALS (NUMPLN.LT.MAXPLN).
THE NOMBFR OF FUNCTIONS REQUTIRED T “ATLCULATP
THE INTEGRALS. IF THF UNIT PUNCTTON TS
RECUIRED, 7T ¥S INCLUDED IN NUMTON, FVPYN
THOUGH NO SUCF FLNUX FILE IS EVER 9JRITT7N
(NUMFIN. LE. MAY.FUN).

THF¥ BLOCKS OF DATA OVEPLAP ONE “5SH TNTRRVAL
IN THE X DIRECTION BUT DO NOT CVEFPLAP IN THE
Y CIRECTTION. TFE RANGES OF X AND Y MPSH
ASSOCIATED WITH EACH FECORD OF REOQFLY ARE
DIZIFINED TN THE FOLLOVING SEQNMENCE,

RECORD 11 I2 J1 J2
1 0 TBAND-1 n JRAKD-1
2 0 IRAND-1 TIRAVD 2% JBAND-1
. IRAND-1 2% (TRAND-1) n JBAND-1
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APPENDIY E. CODE-DEPENDENT BINARY FILES (CONTD.). REQXST.

C % ok ot o e e ok ok ot ofe ok ok ke ok kol ok ook okok e okl ok Kok ok gk ko ok ok ook kool ke ok ok ok ok dokok ok ok ok okok kg k ko okok kok K

C
C
C
CF
CE
CE
C

REQXST

PREPARFD 1/27/76 AT ANL -

THIS IS A SCRATCH FILE CONTAINING THE MACROSCOPIC CROSS -
SECTIONS REQUIRED *OP DOING THE SYNTHESIS INTEGRALS -

(3 ok e ok o o o ok ok e ok Rk s 3o ok koK K Rk ok ok o ok e ok ook ok ok ok o ok ook sk e ok ok o ke ok e ok ok ot koK b kKooK K

(6]
CD
CD
CcD

LREQY 1

LREQX?2

NUMBER OF RECORDS OF THE REQXST FILE EXCLUDING
DIFPUSTON COEFFICIENTS.

NUMBER OF RECORDS OF THE REQXST FILE CONTAINING
ONLY DIFFUSION COEFFICIENTS.

FILE STRUCTURE -

RECORD TYPE

*k%k¥kkkx% (REPEAT FOR LREQX1 RECORDS) -

* FISSION AND REMOVAL CATR2

3 A o ok ok ok

LPEQX1.GT.0 -

*kkkkxx% (REPEAT FOR LREQX2 RECORDS) -

* DIFPUSTON COEFFICIENTS

A e ook K ok

LRFQY2.GT.0 -

FISSTION AND REMOVAL DATA -

((SI"MA(T,d) ,T=1,1XST1) ,J=1,LXST2) -

LXST1*LXST?2

LYXST1

LENSCT

LXST2

MAXDN
MAXTP

THE NUMRER OF CROSS SECTION DATA PER -
COMPOSITION, FOR RECORDS CF REQXST -
CONTATNING FISSION AND RFMOVAL DATA. -
LYST1=LENSCT+3*NGPOUP -
THE N"MBER OF DATA IN THE REMOVAL CROSS -
SFCTTON MATRTX. THE MATRIX TS STORED IN -
DACKED FORM, EXCLUDING ENTRIES OUTSIDE -
THE SCATTERING BAND. -
LENSCT=NGROUP+ (MAXUP* (2%NGROUP-MAXUP-1) -

+MAXDN* (2*%*NGROUP-MAXDN-1)) /2 -
THE NUMBER OF COMPOSITIONS PER RECORD, FOR -
RECCRDS O¥ REQXST CONTAINING FISSION AND -
REMOVAL DATA. -
MAXIMNUY NUMBER OF DCWNSCATTERING GROTPS. -
MAXIMNTM NUMBER OF UPSCATTERING GROUPS. -
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(o)) SIGNA FISSION AND REMOVAL DATA FOR REQTIRED -
ch CNOMPOSITIONS. REQUTRED COMPOSITIONS 1 THROUGH -
CcD LXST2 ARF TN THE FIRST RFCORD OF REQXST, -
Cch RECUTRED COMPOSITIONS LXST2+1 THROTGT 2#LXST2 -
(o4)] IN THE SFCOND, ETC. THF ACTUAL (TOMPXS) -
CD COMPOSTTTON NUMBFR POF REQUIREDC COMPOSTTION -
CcD NUMBER K IS JDOCMP(K). FOR EACH COYPOSITIONW, -
cn THF RRMOVAL MATRIX IS STORED FIR3T (SEE THE -
CD DEFINITTON OF LENSCT), FOLLOWEN BY VECTORS -
cD CONTAINING NU SIGMA F, CEI AND TY? POVER CROSS -
cD SECTION. SCATTERING CROSS SECTTONS INTO A -
CD GROTP APPEAR AS NEGATIVE KUMBERS IN THE -
(08)) REMCVAL MATRTX. -
CD JDOCMD THF LIST CF COMPOSITICNS EFENUIEED TO -
CD CARLCULATE THE INTEGRALS. -
C -
e o e e e L
C _______________________________________________________________________
CR CIFFPUSICY CCEFFICTENTS -
C -
CL (((p(1,3,¥),I=1,3),J=1,NUMCHP) ,%=1,1XST3) -
C -
CwW IXNTTMOMP*LXST2 -
C -
CD LXST3 THE NOMBER OF GRCUPS PEF RECORD FOR RFCORDS -
cn CONTAINING ONLY DIFPUSION COEPFTCTFNTS. -
CD Novcie THF NUMRER OF MATERTALS FCh “HICH CROSS -
cD SECTIONS ARF FFQUIRFD WH¥FN THF INWTEGFALS AP® -
(0)] CAICNLATED (NUMCMF.LE.MAXCMD) . -
CDh D THE DIFFUSTON COEFFICIEFN™ FQR SACI" OF THRFF -
(&) DIRFCTIONS FNP ALl REQUIPFC TOYPOSTTTIONS, ALL -
(O] THE DATA POPR FROUPS 1 THRCUGH IXST3 ARF STORPD -
cD TN THE FIRST DIFFUSTOY COFFFICTLXT™ RFCORD, -
193] “ROUPS LXST2+1 THFOUGH 2*1XST3 IN TH® SFCOND, -
CDh ETC. -
C -
(‘ ———————————————————————————————————————————————————————————————————————
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A?2ENDIX =, CODE-DEEENDENT BINARY FYLES (CONTD.). SYNCON.

(€ ok ok o sk ok o o o ok i ook ko o ok R R K o R ok o o ok o ok ek ok ok A oK ok K R ok Rk ok ok Kok sk ok &

C
~
c
CF
CE
CE
cw
C

PRFPARED 1/27/76 AT ANL

SYNCON

A BINARY FILE CONTAINING THE DATA IN THF BCD FILF
SYNFIL. THIS TS A SCRATCH FILF WRITTEN IN OVERLAY
CAPDS OF SYN3D

C % ok ook ok ok ok otk ko oK sk ok ok ol stk ok ok ROk ok koK sk sk ol RO ok o ko ok ok ok ok ROK ok ok Rk %

FTILE STRUCTURE

RECORD TYPE PRESENT IF
M1XTMUM CARD TYEE AL7TAYS
CARDS PER CARLC TYPE AL¥AYS

¥k x*x¥%x%* (REPEAT FOR EACH TNPIT

* SYNFIL CART)

* SYNFTL CARD DATA ALWAVS
ok e e A e ke ke .

MAYIMNIM CARD TYP®
MAXRTC
1

MAYRTC MAXIMOM CARD TYPF NUMBEEK CF SYNVIL INPUT,

CARDS PER CARD TYPE
(NRRC (T) ,I=1, MAXREC)
YR AR VC

NREC N'TMRER OF RECORDS (CAEDS) 0% CARD TYPE T
INCLTDED IN SYNFTL INPUT.
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Cmrmr e e e e e e e e e e e e e e e e e e - - - ———————— -
CR SYNFIL CARD DATA -
C -
CN EACH RECORD OF THIS TYPE CCNTATNS THE DATA ON -
cN ONE CART OF THF SYNFTL INPOT, FYCLUDING THE -
CN CARD TYPE NUMBWR. THE CARLS MNUST BZ TN ORDPFR -
CN OF ASCENDING CARD TYPE NUMEFR, -
Cc -
Cmmmm e e e e e ;e e e et e ;e e e e e - ————— -
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APPENDIX F. CODE-DEPENDENT BINARY FILES (CONTD.). VOLTNT.

€k ok sk st K kK Kok K ok ok KK okl ok ok ok Kook ok ok sk kok ok ok Sokok ok ok ok KK R Kok RoK K

C -
C PREPARED 1/27/76 AT ANL -
C -
CF VOLINT -
CE REMOVAL, FISSTON, POWER AND FLUX INTEGRALS FOR SYN3D -
(‘ -

€ ot e ook o ok K K Kok ok KK R K R K ok sk o o ko K ok kR ok oK ok 0k ok ok 3ok ook

cD NRCVOL NTMEFR OF RECORDS IN VOLINT FILE. (SEF

cD SPECIPICATIONS RFCORD OF INTTOC FILF).

C ———————————————————————————————————————————————————————————————————————
cs FILE STRUCTURF -
cs -
CS RECORD TYDE PRESENT IF -
CS T T T TN S - ST S R o S ST S EoESTID=CD===== Tt 1t 1 2 T
cs #xkkk%x% (REPEAT FOR NRCVOL RECORDS) -
cs * INTEGRALS ALTIAYS -
cs ok ok A ok -
C -
g g g g By
C _______________________________________________________________________
CR INTEGRALS -
C -
cL (X(I),T=1,1FN) -
C -
cn MULT*LFN -
(‘ -
cD ¥ A FTS, RFM, PO¥ OR FLUX INTEGRAL. SEF TVE -
cD INTEGRAL TABLE OF CONTENTS IVOLTE IN THE -
cD TNTTOC FILF. -
CD LEN RFCORD LENGTW. LEN=LENVOL(T) FOR KECORD T. -
chp LENVOL SEE FIXFD POINT ARRAYS IN INTTOC FTLE. -
cD -
o THE FIS TNTEGRALS ARF STORED -
cD ((((FIS(T,J,K,L),T=1, NUMCHN (NCHAN (J,IW))), -
o) J=1, TBNDCH) ,K=1, NUMCHN (NCHAW (L,IE))), -
cD 1=1,IENDFI (TP)) -
cD THE REM INTEGRALS ARE STORED -
(o)) ((((REM(T,J,K,L),I=1, NUMCHN (NCHAN (J,IV))), -
co J=TRNDS1(L),IBNDS2 (L)), -
cn K=1, NUMCHN (NCHAN (L,I%))),L=1,LGROUP) -
cn THE POY TNTEGRALS ARE STCRED -
cn ((PP9(T,J),T=1, NIMCHN (NCHAN (J,IF))), -
o) J=1,TBNDFI (IP)) -
cD THE FLUX TNTRGRALS ARE STORED -
chn ((FLTX(I,Jd),I=1,NUMCHN (NCHAN(J,TE))}, -

cn J=1,LGROUP) -
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APPENDIX FE. CODE-DEPENDENT BINARY FILES (CONTD.). VOLTNT.

CD -
cn Iw WEIGHTING FUNCTION TDENTTFIER -
cn (1.LE.TW.LF.MAYFUN) . -
CD IE TXPANSION FUNCTION IDENTIFIER -
CD (1.LE.TE.LE.MRXFUN) . -
(o)) Tp PLANAR GFOMETPY TDENTIFIFR (1.LZ.TP.TE.MAXPLN), -
C -
CN SEFE THE TNTT™NC FILF DESCrIPTYCN FNR -
CN DEFINITIONS OF THE OTHFR VARTAHLFS, -
C -
P g S
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SYN3D ERROR MESSAGES. ERRORS ARE IDENTIFIED BY SUBROUTINE

NAME AND ERROR NUMBER.

APPENDIX F.
SNBR. NUMPFR
BRKUP 10
BRKMP 152
CARDS 12
CARDS 14
CARDS 222
CARDS 410
DECIDE £0
DECTD® 52
DECTDE 130
DECIDE 134
DECIDE 232
DTVVY us
nTyvy 110
ENITS 16
EDTTS 20
EDITS 26
FDITS 60
EDITS 82
EDITS 102
FILLOP 490
FILLUP 130
FTLLUP 160
FILTLUP 220
FILLOP 280
PILLOP 340
FI1TX3D 10
FLOX3n 12
PLTIX3D 62
HMGUC 1
INPROY 10

DESCRIPTION

THE CODE CANNOT HANDLE THE GEOMETRY TYPE SPECIFIED
IN TH® INPOT GEOLST FILE.

AN OUTPUT GEODST FILE CANNOT BE VRITTEN.

THERE TS NGO INPUT SYNFIL FILE.

THERE ARE NO INPUT CAFRDS.

THERE ARE NFITHER TYPE 4 AND 5 CARDS NCR AN
TINPUT GEODST FILE.

AN OUTPUT SYNCON FIIE CANNOT BE WRITTEN.

CODE BNG. THE OUTPUT INTEGRALS FOR A SINGLE
TOMRINATION RFE TOO BIG FOP TH® SPECIFIED
RECORD LENGTH. TNCREASE LENINT.

CODE BUG.

SAME AS 50.

CODE BNG.

CODE BUG.

THERE IS NOT ¥®NOUGH SPACE IN THE BPOINTEP
CCNTAINER TO HOLD THE MATRICES GENERATFD 1IN
THE SOLYTION ROUTINE.

CODE BUG.

NO CCMBINING COEFFICIENT DATASETS EXIST.

THERF TS NO INTEGRAL DATASET AVAILABLE.

THERE IS NO TNTTOC DATASET AVATLABLE,

TO CALCULATE THE PFRTURBATION DENOMINATOR BOTH
CCCOE¥ AND ACCOEF FILES MUST BE AVRAILABLE.
SUCH IS NOT THE CASE.

THE BPOINTER CONTAINER IS NOT LARGE ENOUGH TO HOLD
ATL THE DATA REQUIRED TO CCNSTRUCT AN OQUTPUT
FLUX INTESRAL FILE.

THE BPOINTER CONTAINER TS NOT LARGE ENOUGYH TO HOLD
ALL THE DATA REQUIRED T0O CONSTRUCT AN OUTPUT
POWER FILF.

CODE BUG. MISSING DIFINT INTEGRAL.

CODE BYG. MISSING DIFINT INTAGRAL.

CODF BYG. MISSING DIFINT INTFEGRAL.

CODE BUG. MISSTNG VOLINT INTFGRAT.

COD® BUG. MTSSING VOLINT INTEGRAL.

CODE BUG. MISSING DIFINT INTEGRRAL.

AN OUTPUT PILF CANNOT BE WRITTFN.

THE CROSS SECTION FILE XSCMIN IS NOT AVATLABLF.

A REQUIRED EXPANSION FUNCTION FILE TS NOT AVAILABLE.

A FATRAL ERROR HAS BEEN ENCOUNTERED DUPRING THE CROSS
SECTION PROCEFESSING.

THERE IS A SYNFTL CARD TYPE NUMBER GREATE® THAN
THE LARGEST DEFINED.
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INPRO1

TNPRO1

INPRO1
INPRO1
INPRO1

INPRO1
INPRO1

INPRO1

INPRO1

INPROY

INPRO1

INPROY

INPPRO 1

INPRO1

TNPRO 1
TNPRO1
INPRO1

INPPO1

TNPRO1
TNPRO1
INPRO

SYN3D ERROR MESSAGES.

28

kL)

4y
62
68

72
74

76

78

80

82

104

108

140

148
154
160

182

188
194
200

128

CONTINUED.

THERE ARE MORE THAN ONE TYPE 2 CARDS. ALL BUT THE
FIRST ARE IGNORED.

THE BOUNDARY CONDITIONS HAVE BFEN CHANCED SINCE THE
INPUT TNTEGRALS WERE CALCULATED. SOME OF THE
TNTEGRALS MAY NO LONGER BE CORRECT.

THERE ARF MORE THAN ONEF TYPE 3 SYNFIL CARDS. ALL
BNT THE PIRST ARE IGNOKED.

THER® IS NO TYPE 5 SYNFIL CARD. IT ¥S REQUIRED.

A REQUIRED GEOMEBTRY FI1E IS5 MISSING.

A REQUIRED GEOMETRY FPILE IS MISSIWG.

THE LABEL ON A GEOMETRY FILE DOES NOT MATCH THE
LABEL ON THF FPILE WHEN THE INPUT INTEGRALS
WERE CALCULATED. IF THE GEODST FILE HAS BEEZN
RECONSTRUCTED APE YOU SURE NO CHANGES HAVE
BEEN MADE IN THE CONTFNT.

THE LOWER X BOUNDARY CONDITION READ FROM AN TNPUT
GFODST FILE IS NOT ALLO¥ED OR, IN THE CASTY OF
PERIODIC CONDITIONS, 1S INCONSTSTENT.

TH® UPPER X BOUNDARY CONDITION READ FROM AN INPUT
GEOD ST FILE TS NOT ALLOWED OR, TN THE CASE OF
PERTODTC CONDITIONS, IS INCONSTSTENT.

THE LOWER Y BOUNDAEKY CONDITION READ FROM AN TNPUT
GEODST FILE IS NOT ALLOYED OR, IN THE CASF OF
PERIODTC CONDITIONS, IS INCONSTSTENT.

THE UPPER Y BOUNDARY CONDITION READ FROM AN INPOT
GEODST FILE IS NOT ALLOYEL O®, IN THE CASE OP
PERIODIC CONDTTIONS, IS INCONSTSTFNT,

THE BOUNDARY SYMBOL ON A TYPE 6 SYNFIL CARD IS
UNRECOGNTIZAEBLF.

THE GROUP NIMBERS ON A TYPE 6 SYNFIL ZAWD ARFE
FITHER OUT OF SEQUTENCE OR EXCEFRD THF TNTAL
NUMBER OF GROTUPS,

THERE TS NO FUNCTION NAME ON THE FIRST RYNPTL
TYP® 7 CARD.

A PEQUIRED EXPANSION FUNCTION FLNY FILF IS MISSING.

A RSQTIRED EXPANSTON FNMNCTION FIAX FTLL TS5 MISSING.

THE LABEL ON ® FLUX FILE DOES NOT MATCY THE LAREL ON
THE FII® WHFEN THE INPUT INTFRRALS VFRE
CALCULRTED. IF THF RTFLUX FILF HAS RERN
RECONSTRUCTED ARE YOU STRE NO CHANGRS WHAVF
BFEN MADE IN THE CONTENT.

THERE IS NO FUNCTTON NAME ON THE FTRS™ SYNFIL TYDE
8 CARD,

A RTQTIRED “ETGHTING FUNCTION FINYX FTLT® IS MTSSING.

R REQUTRED WEIGHTING FUNCTION FLUX FTLF TS MISSTNG.

THE LABEL ON A FLOX FIIE DOES NOT MATCH TH® LABEL ON
THE FTILE WHEN THF YINPUT INTEGRALS W©FR®
CALCULATED. IF TFE RTFLUX FIL® HAS REEN
RECONSTRUCTED ARF YOU SURE NO CHANGES YAVF
BFEN MADF IN THE CONTENT.



APPENDIX
INPRO1

INPPO

INPRO1
TNPRO1
INPRO1
INPRO1
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INPRO?

TINPRO1

TINPROY
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262
278
294
298
302
108
312

328

13y
346

354

382

184

388

62
€y
90

PLANAR GECMETRY FILFS HAVE NOT BEEN DEFINED FOR ALL
AXTAL MESH TINTERVALS.

WHEN THERE ARE INPUT INTEGRALS THE OLD GROUP
COLLAPSING SCHEME IS AUTOMATICALLY USED.
SYNFIL MDST CONTAIN NO CARDS OF TYPE 9-12.

WHFN THERE ARE NO TYPF G CARDS THERE CANNOT BFE
ANY TYPE 10 CARDS.

TPF GROUP NUMEERS ON R TYPE 9 CARD ARE EITHFR OUT
OF SEQUENCE O® EXCEID THE TOTAL NUMBER OF
GROUPS.

SAME AS 278, RUT FOR A TYPE 10 CARD.

THE NTYMEEP OF COLLAPSED GROUPS IS DIFFERENT FOR
EYPANSTION AND WEIGHTING FUNCTIONWNS.

MORT THAN ONE TYPE OF GROUP CCILAPSTNG IS SPECIFIED.
TIT CAN BE SOFCIRL OR GENERAL, BUT™ NOT BOTH.

A TYPE 2 CARD MUST BE PROVIDED WITH THE PARAMETER
I GROU® SPFCIFIED.

THERE IS A WRONG AMOUNT OF DATA ON A TYPE 11 CARD.

GENRRAL GROU'P COLLAPSTNG IS SPECIFIED FOR THE
WEIGHTING FONCTTONS BUT NOT FOR THE EYXPANSIOWN
FONCTIONS.

THERE IS A VRONG 2MOUNT OF DATA ON A TYPE 12 CARD.

THE FNNCTTON NAME ON A SYNFIL TYPE 13 TARD DOFS
NOT MATCH ANY FUNCTION SFECIFIED NN CARD
TYPES 7 AND 8.

THE GROUP NUMBERS CN A TYPE 13 CARD AR¥® ENTERED
TNCORRECTLY.

THERE ARE INPUT INTFGRALS,AND SCALING TS SP®RCIFIED
ON TYPE 14 AND/OR 15 CAPIS. MAKE SURE THE
SCALING TS THF SAMF AS YWHEN THFE INPNT INTEGRALS
A ERE CALCOULRATED.

THE FUNCTTON NAME ON A TYPE 14 OR 15 CAPD DOES NOT
MATCH ANY FUNCTIONS SPFCIFTED ON CARD TYPES
7 AND R,

SCALING IS SPECIFIED FOR FUONCTIONS ASSOCIATED ¥WITH
THE INPUT INTEGRALS. THE ORIGINAL SCALTING
FACTORS WTILL BE USED IF MORF TNTEGRALS ARE
DONE.

A GROUP NTMBER IS OUT OF RANGE ON A TYPEF 14 OR 15
CRRD.

TH® SCATTERING RANDWIDTH HAS CHAXSED SINCE THE
TNPT INTFGRALS WFRE CALCULATED. THEY CANNOT
BE TSED.

A REQUTRED FLUX FILE IS NOT AVAILABLF.

A RRQUTRED GEOMETRY FILE IS NOT AVATLAFRLE.

THERF TS NOT ENOUSH CCNTATNER STORAGE TO HOLD AN
AN INPUT FLUX FILE.
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INTEG 12 THPRE IS NEITHER AN INPUT INTTCC DATAS®T NOR A
SYNFIL DATASFT.

INTEG 14 THERE 1S NO MACROSCOPIC CROSS SECTTON DATASET.

INTEG 34 THR INITIAL STORAGE ALLOCATIONS ASSIGNED RY THEFE

CODT TO SEVFRAL ARRAYS ARFE FAR TOO SHMALI. THIS IS
UNUSUAL. CHECK YOUR INPUT.

INTFRG 116 NOT ENOUGE STNRAGE IS AVAILABLF TO DO THE TNTEGRATION.
INVERT 10100 A MATRTX IS SINGULAR. POSSIBLE LINEAR DEPENDENCE
PROBLEM.

TNT1 110 THF CODE C~ANNOT YFT HANDLE THIS PARTICMLAR
GEOMETRY TYPE.

INT1 142 CODE BNG.

INTA 148 CODE BUG.

INT1 180 CODF BUG.

TNT2 21 cop® BUG.

INT2 24 CODF BRUG.

INT2 30 CODE BUG.

wnT21 1 THE CODE CANNOT YRT HANDLE THIS PARTTVCILAR
GEOMRTRY TY?E.

INT?21 14 CODE BNG. THERE ARP MISSING COMPOSTTIONS IN THE
MAT®RT AL "“AP.

TNT21 40 SAME AS 14.

INTZ21 920 SAME AS 14,

TNT21 106 SAME AS 14.

INT21 132 SAME AS 14.

INT21 148 SAME AS 14.

INT21 166 SAME AS 14,

INT21 180 SARME AS 14.

INT21 198 SAM® AS 14,

INT3 110 THR. CODE CANNCT YET HANDLF THIS PARTTICULAR GROMETRY
TYPE.

INT3 142 CODE BIUG.

INT3 148 CODZ BUG.

INT3 180 CODE BRUG.

INT3 184 CODE BUG.

INTY 14 cobD= BRUG.

INTY 104 CODE RIF,

ORTH 11n NO RINCTIONS HAVE BEEN SPRCIFTFD ¥0Ok ONF OF THF
ENTYRGY GROU®S AT SOME MESH POINT,

OUTPRN 10 A COMBTNING CrEFFICIENT FILE (ACCOEF OF DCCOFF)
CANNOT BE A4RITTEN.

PDENOM 6u A REQUIRED INTEGRAL IS NOT AVATLABLF.

READCD 34 THE CARDS-PER-CARD-TYPF DATA IS “PRONG.

RED¥D 16 A DTRECT COMBINING COEFFICIENT PLOT 1S KRFQMTESTED

FOR A GROUP NUMBEE LARGER THAN THF TOTAL
NUMRER OF GROUPS (AFTFR COLLAPSINAR),

REDED 26 AN ADJOINT COMBINING COEFFTCIFNT PLOT TS RFOUESTED
T"CR A GROUP NMMBER LARGER THAN THF TOTAL
NUMBER OF GROUPS (AFTER COLLAPSTNRY,

REWRIT 3 THE REQFLX FTLE CANNOT BF WRITTFN.
REWRIT 224 CODE BYG.
REWRIT 222 CODE BUG. LENXST, THE RFCORD ILENGTH FOR RENXST,

) TS TOO SMALL.
REWRIT 310 TH® RFQXST FTILE CANNOT BF WPITTEN,
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RITGEC
RITGEO

RITGEO
RITGEO
RITGED
SETTP
SETIP
S®TUP
SETUP
SHTFFL
SHOFFL
SHUFFI
SHUFFL
SOLVE
SOLVE
SOLVE
SNLVE
SGLVF
SOLVE
TRANST.
TRFLUX
TRAEO1

TRGENI

TRGFNO1
TRXSCH
TINTGL
WINTGT.
TINTGL

MRTTXS
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10
40

96
100
102

10

L)

20

30

26

56
114
126

10

€6

72

T4

16

86

1
1
14

60

70

12
18
110
126

20

A REQUIRED, INPUOT GFODST FILE CANNOT BF FOUND,

THE CODE CANNOT HANDLE THE GEOMETRY TYPE SPFCIFTIED
IN AN INPUT GFODST FILF.

SAME AS 10.

TWO INPUT GEODST FILES ARE INCOMPATTBLE.

THE OUTPUT GEODST FILE CANNOT BE WRITTEN.

THE VOLINT,2 FILE CANNOT BE WRITTEN.

THE DTFINT,2 FILE CANNOT BT WRITTEN,

THE VOLINT,1 FILE CANNOT BE FOUND,

THE DIFINT,1 FILE CANNOT BE FOUND.

CODE BUG.

CODE BUG.

CODE BRTG.

CODE BYG.

THE INTTOC,2 FILE CANNOT BE RFAD.

CODE RUG. IDIV.NE.1 AFTFF DIVVY.

THE INTGLS FTLE CANNOT BE WRITTEN.

THE VOLINT,2 FIL® CANNOT BE READ.

THE DIFINT, FILE CANNCT BF READ.

THE HFILE FILE CANNOT BE WRITTEN.

A G¥ODST FILE CANNOCT BE WRITTEN.

AN RTFLUX PILE CANNOT BE WRITTEN.

THE TRANSLATNR CANNOT YET HANDLE THTS TYPE
OF GEOMETRY.

THE TRANSLATOR CANNOT HANDLE THE PLANAR BOUNDARY
CONDITICNS.

SARM® BAS 60.

THE XS.C.MIN FTILE CANNOT BE FOUND.

CODE BnNG.

CODE BUG. MULTICHANNFL SYNTHESTS NOT AVATLAS3LE.

NO FUNCIIONS HAVE BFEN SPECIFIED ¥OR ONE OF THE
ENERGY GRNUPS AT SOME MESH POTNT.

THERE TS SOMFTHTNG WRONG WITH THF XSCMTN DATASFET.
THE CODE EBXPECTED TO FIND THE GROMWP NUMBER TN
THE RFCORD REING RERT.



132

APPENDIX G. FORTRAN VARIABLE GLOSSRARY.

((A(7,X),I=1,KDIM(T7)),K=1,KMAX) = IN OVERLAY SOLVE, FITHER
THE DIRECT OR ADJOINT COMBRINING COEFFICIENTS. TIZ TS THE
SYNTHESIS 2ZONF ASSOCIATFED WITH MESH INTERVAL K,

((ACCOEF(I,K),I=1,KDIM(IZ)) ,%=1,KMAX) = ADJCINT COMBINING
COEFFTCIENTS. I7 IS THE SYNTHESIS ZONE ASSOCTATED WITH
MESH TNTERVAL K.

((AMINUS(T,d),I=1,KDIM(IZ)),J=1,KDIM(IZM)) = THE SOU3BLOCK (POR THE
CURRENT AXTIAL MESH INTERVAL) BELOY¥ THE DIAGONAL OF THF
BLOCK-TRIDIAGONAL SYSTEM OF SYNTHESIS EQUATIONS. T7 IS THE
SYNTHESTS ZONE ASSOCIATFD WITH THE CURRENT MESH INTERVAL.
TZM IS THE SYNTHESIS ZONE ASSOCIATED WITH THF PREVIOUS
AXIAL MESH TNTERVAL.

((RPLUS(I,J),I=1,KDIM(TIZ)),J=1,KDIM(IZP)) = TIHF SUBBLOCK (FOR THF
CURRENT AXTAL MESH INTERVAL) ABOVE THE TCIAGONAL OF THE
BLOCK~-TRIDIAGONAL SYSTEM CF SYNTHESIS EQUATIONS. IZ IS THP
SYNTHFSIS ZONE ASSOCIATED WITH THE CURRENT MESH TNTFRVAL,
IZP IS THE SYNTHESIS ZONE ASSOCTATED WITH THE NEXT
AXTAL MESH INTTRVAL.

(2PRAY (T) ,I=1,36) = THE LIST OF NAMES OF DIMENSIONED VARIARLES
DEFIN®D THRONGH BPOINTER.

((AZFERO(I,J),T=1,KDIM(T1Z)),J=1,KDIM (IZ)) = THE SNBBLNCX (FOR THE
CURRENT AXTAL MESH INTERVAL) ON THE DTAGONAL OF THET
BLOCK-TRPIDIAGONAL SYSTFM OF SYNTHESIS EQUATIONS. I7 IS THF
SYNTHESIS ZONE ASSOCTATED WITH THF CURRENT MESH TNTRRYVAL.

(BLK(TY,T=1,MAXSIZ) = THE BPOINTFR CONTAINFR.

((CARD(I,J),I=1,11) ,J=1,NREC) = THE CONTENTS OF EACYH INP{T
CARD, EXCLTDING THE CARD TYPE NUMBER. NRFC = ™HE N'“RER
OF DATA CARDS.

(((c8C(1,J,K),T=1,NGROUP) ,J=1,6) ,K=1,2) = THE BOUNDARY CONDITION
CONSTANTS C1 AWLC C2 FOR EACH GROUP AND EACH OF THF 6
BOTUNDARY PLANES.

CONVRG = EIGENVALYE CCNVERGENCF CRITELION.

((DCCOEF(T,K) ,T=1,KDIM(TZ)),X=1,KMAX) = DIRECT COMRTNTNG
COEFFICIENTS. 1IZ TS THE SYNTHESIS ZONE ASSOCIATTN "TTH
MESH INTERVAL K.

(DLZPAT(I) ,I=1,L7NDL7) = RATIO OF 2 ADJACENT AXTA! MESY
INTERVALS. (LOWER/UPPFR)

ETGREN = EICGENVALUR

"PS = A SMALL NUMBER USED IN TESTS FOP EQUALITY OF M©SH TNTR3VALS.

((ESCAL®(I,J),1=1,NGRCUP),J=1,MAXFUN) = A USEF SUPPITED SCALINA
FACTOR FOR EACH GROUP OF FUNCTION J WHEN FUNCTION 7 1S NSED
AS A EXPANSTON FUNCTION. TT CAN ONLY HAVF AN EFPECT ¥HETY
GROTP COLLAPSING IS FMPLOYED.

((FIS(I,) ,T=1,KDIN (I2)),I=1,KDIM(IZ)) = THE SUSBLOCK (FOR THS
CURRENT AXIAL MFSH INTERVAL) CONTATNING THF INTEGRALS OV ©R
THE FISSTON CROSS SFCTYONS. T2 TS THE SYNTHESTS 7AnE
ASSOCIATRD WYTY THE CURRZNT AXTAL MESH INTERVAL.

(FIUX(I),T=1,MAYFON*LGROUP) = AN ARRAY CONTAINING FINCTTAN
TETPGRALS. THE INTEGRALS ART STORED IN THE SAMT ~ayv AS TYF
COMBINING COEFFICIENTS, WITH BLANKS GMITTFD. POINTTRS ™0
THE PIRST NONZERC GROUP ARE GTVEN IN THF ARRAY TFLTOC.
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APPENDIX G. FORTRAN VARIABLE GLOSSARY. (CONTD.)

(PLBX1(T) ,I=1,LENFLXY) = THE ARRARY INTO WHICH A RECORD OF REQFLX IS
READ. FLUX2 AND FLUX3 SERVF THE SAMF FURPOSE.

(((FONNAM(T,J),TI=1,3),IVRFON(J}),J=1,MAXFUN) = FOLL NAME OF
FILE FOR FONCTICN J.

GURSS = EIGENVALUE ESTIMATE.

((H(x,J) ,I=1,FDIM(IZ)),J=1,KDIMN(IZP)) = THE MATRIX FORMED
DUYRING THE FORWARD ELIMINATION OF THE SYNTHESIS EQUATIONS
FOR THE CURRENT MESH INTERVAL. IZ TS THE SYNTHESIS ZONE
ASSOCYATED WI1TH THE COURRENT AXIAL MESHW INTERVAL, IZP TS
THE ZONE FOR THE NEXT INT¥RVAL.

TBAND = THE NUMBER OF COLTMNS OF FLUXES IN ONE RECORD OF THE
REOFLX FTLE.

TBCXL. = THF LOWER X BOUNDARY CONDITION.

ZERO FLUX

REFLECTIVE

EXTRAPOLATED C*D*DEL PHI + PHI = 0

PERTIODIC WITH OFPOSITE BOUNDARY

PERIODIC WITH NEZXT BOUNDARY GCING CLOCKVISE

TERIODIC WITH NEXT BOUNDARY GOING COUNTERCLOCKWISE

PERIODTC, INVERTED ALONG SAMF BCTNDARY.

TBCXT THE UPPER X BCUNDARY CONDITION.

IBCYL THE LOWFR Y BCNUNDARY CONDITION.

IBCYJ = THE UPPER Y BOUNDARY CONDITION.

IBCZL = TH® LOYER 7 BCUNDARY COWNDITION.

TBCZU = THF¥ UPPFR Z EOUNDARY CONDITION.

IBNDCH = LOWEST ENERGY GROUP (AFTEP GROUP CCLLAPSING) FOR YHICH
THERE TS R NONZERO CHI.

(TBNDFI(I) ,T=1,MAYPIN) = LOVEST ENERGY GROUP (AFTER GROOP
COLLAPSING) FOR WHICH THERE IS A NONZERO FISSTON CROSS
SECTION FOR PLANE I. A 7RWRO MEANS NO FISSTON.

(TRNDS1(T) ,T=1,LGROUF) = THE POSITION IN COLUMN T OF THE GROUP
COLLAPSELC SCATTERING MATRIX OF THI TOPMOST, NONZFRO FLEMENT.
EQUTVALENT ™0 LCCSCT WHEN THERE IS NO GROUP COLLAPSING.

(IBNDPS2(I) ,I=1,L5ROUEF) = THE POSITION IN COLUMN T OF THE GROUP
COLLAPSED SCATTERING MATRIX OF THF BOTTOM, NONZFRO FLEMFNT.

((IbT¥"TRB(T,K) ,7T=1,8) ,K=1,LDIFTB) = TABLE OF CONTENTS FOCR DTF
INTEGRALS TN DIFINT FILE.

TDIFTB(1,K) = RECCRD OF THE DIFINT FILE CONTAINING
THE INTFGRALS.

IDIFTB(2,K) = POINTER TO THE FIRST WORD OF THF
INTEGRAL BLNCX WITHIN THAT RECORD.

IDTIFTB (3,K) = T.OWER PLANARR CEOMFTIRY IDENTIFTER.
=) FOR THF BOTTOM BOUNDAERY INTEGPAL.

TNIFTB(4,K) = UPPER PLANAR GEOMETRY IDFNTIFTIER.
=0 FOR THF¥ TOP ROUNDARY INTEGRAL.

INIFT™ (5,K) = PCINTER TO A MESH INTERVAL RATIO TN THE
NLZRAT ARRAY.

TDTIFTR (6,K) = WZIGHTING FUNCTION TDENTIFITR.

TDIFTB (7, K) EXYPANSION FUNCTION IDENTIFIFR.

IDIFTR(S8,K) = NUMBER OF RECORDS REQUIRWD ¥OR ALL THF
TNTEGRALS OF THIS COMRINAT ION.

NN EWN -

nH
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(IDIM (T),I=1,MAXFUN) = THE NOMBER OF COMBINING COEPFICIFNTS
(OR EQUATTONS) ASSOCIATED WITH AN FXPANSION FUNCTION (NF
TEIGHTING FUNCTTON).

((TFL (J,T) ,3=1,MAXKNM) ,T=1,NUMKZN) = THE EXPANSION FUNCTIONS
NSED IN ZONE I. IF TFERE MFF FFVER THAN MAXKNM, THE OTHER
ENTRIFS POR A PARTICULAR ZONE ARE ZERO.

(TFLTOC (I) ,I=1, MAXFUN) = POINTERS TO THE FIRST GROTP FLOUX
TNTEGRAL FOR PUNCTION T IN THE ARRAY FLUX. A ZERO MEANS
THAT THERE ARE NO INTEGRALS FOR A FUNCTION.

IGEOM = PLANAR GEOMEIRY TYPE SENTINEL.

((TGPUSE (N,J) ,N=1,LGKCOP) ,J=1,MAXFUN) = A PPOJECTION MATRIX
(ELEMENTS ARE O OR 1) SHOWING WHTCH GROUP FLUXES OF EACH
FUNCTION ARF TO BF USED (1) OR OMITTED(0).

IMAY = THE NUMBER OF MESH INTERVALS IN THE X DIRFCTTON.

(TNTGLS (I) ,T=1, NCONRC*MAXTNT) = STORAGE USED POR RECORDPS OF THE
INTGLS FTLE. DURING THY SOLUTYON NCONRC=1.

(TPLACC(T) ,I=1, NPLACC) = THE GROUP FOR WHICH THE ADJNTNT
COMBINING COEFFICIENTS ARE TO BE PLOTTED.

(IPLDCC(I) ,I=1,NPLDCC) = THF GROUP FOR WHICH THE DIRECT
COMBINING COEFFICIENTS ARY TO RE PLOTTFD.

((IPRATF(T,J),I=1,2) ,3=1,NFRATF) = GROUP NUMBERS (I=1) AND AXTAL
WESH INTERVALS (I=2) FOR WHATCH THE PLANAR ADJOINT TS ™0 BE
EDITED. FOR TYO DTMENSTIONAL MCDELS J=1 WILL EDIT™ ALL FLUXES.

IPRINT = BPOINTER DEEU5 EDIT SENTINAL.

(IPRPWD(I) ,I=1,NPRPYD) = AXIAL MESH TINTERVALS FOR YHICH THE
PLANAR POVFR IS TO RF EDITFD. FOF TWO DIMENSIONAL HODELS
I=1 WILL EDIT ALL POWFRS,

((TPRRTF(I,7),I=1,2) ,J=1,NPRRT®) = GROUP NUMBFES (T=1) AND AXIAL
MESH TNTERVALS (I=2) FOR WFICH THE PLANAK FLUX IS ™0 BE
EDTTED. FOR TWO DTMFNSTONAI MODELS J=1 VILL ®DTT™ ALL PLUXES.

((TPT(T,J) ,T=1,1GRCAT),J=1,2) = THE NUMBFR OF ROYS OF THF REM
MATRIX STORED IN THE OUTPNT INTFGRAL FIL® FOR THE COLTMNS
ASSOCTATRD WITH COLLAPSTD GROUP I. IT IS THE SUM OF THF
NIUMBERS OF CHANNELS ASSOCTATED WITH EACH COLTAPSFD neOnp
BFTWFREN TBNDS1(I) AND TIBNDS2(I). J=1 Ok 2 DEPENNINA N
YHETHER THE WEIGHTING/EXPANSION FLUX COMRINATTION [ TING
CONSIDERED IS TN THF PRCPEP ORDEP FOR THF NUTPNT INTFRGRAL
DESTRED OR TS TRANSPOSFD.

((IP7"TOC(I,J),I=1,MAXFUN),J=1,MAXPLN) = POTNTTRS TO THZ FIRST
GROUP PNWER INTEGRAL FOR PUNCTTON I ANC PLANE J IN ~HF
ARRAY POW. A ZFRO MEANS THAT THERF ARE NO TNTEGRALS.

TRCDIF = DIFINT FPILE RECORD COUNTER.
IRCINT = INTGLS FILE RECORLC CO'INTER.
IRCITC = INTTOC FIL™ RECOPD COUNTEFR,
TRCVOL = VOLINT FILF RRECORDN COUNTER.

TSCHI = SET-WIDE PROMPT CHT SENTINFL FROM YSCMIN FTLF.
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((xvorTB (1,K) ,¥=1,7) ,K=1,LVOLTB) = TABLE OF CONTENTS FOR REM
AND FYS INTEGRAIS IN THE VOLINT FILE.

IVOLTR(1,K) = 1 FOR A REM INTEGRAL, 2 FOR A FIS
INTEGRAL, 3 FOP A POW INTEGRAL, 4 FOR A FLUX
INTEGRAL.

IVOLTB (2,K) = THE RECORD OF THF VCLINT PILE CONTAINING
THE INTEGRAL. =0 IF THEF INTEGRAL COULD NOT BE
DONE AND -1 I¥ THF INTEGRAL COULD HAVE BEEN
DONE BUT FOR SOME REASON WAS NOT.

TVOLTB (3,K) = POINTER TO THE FIRST WORD OF TH® INTEGRAL
BLOCK WITHIN THAT RECORD.

IVOLTR (4, X) PLANAR GEOMETRY IDENTIFIER.

IVOLTB (5, K) WEISHTING FUNCTION TDENTIFIRR.

TVOLTB (6, K) EYPANSION FUNCTION IDENTIFIER.

TVOLTB(7,K) = NUMBER OF RECORDS REQUIRED FOR ALL TAF

INTRGRALS OF THIS COMBINATION.

(IYRFUN(J) ,J=1,MAX*UN) = VERSTCN NUMBER OF FILE FOR FIUNCTION
J. SEE FUVNAM,

(IVRPLN (J) ,J=1,MAXPLN) = VERSION NUMBER OF ¥ILE FOR PLANAR
GEOMETRY J. SFE PLNN1YM,

TYHERE = 1 IF THF INPUT NDATA IS TO BE READ DIRFCTIY FROM TARDS.
= 2 TIF THF CARD TNPUT IS TO RE PROCESSED THPFU THE RARC
SYSTEM ROUTINES.

((£3™ (J,I),3=1, MAXKNM) ,T=1, NUMKZN) = THE WEIGHTTNG FTNNCTIONS
USED TN ZONE I. IF THEERE ARE FEYER THAN MAXKNM, THE OTHER
ENTRIRS FOR R PARTICULAP ZONE RARE ZFRO.

(TUBARP (I),T=1,50) = THE WORD LFNGTH PARAMETER FOR EACH
DIMENSIONED VARTABLE DEFINFD THROWGH BFOTNTFR. THIS ARPAY
IS OF DIFFERENT LENGT™H IN EACH OVERLAY.

JBAND = THF¥ NUMBER OF ROWS CF FLUXES IN ONF RECORD OF THE REQFLX
FILE.

(Jo1*TB(I,K} ,I=1,7 ,K=1,MDIPTB) = TABLE OF CONTENTS FOR DIF
TNTFGRALS IN THE INTCLS FILE. THE DEFINTTTONS ARE THE SAME
AS FOR IDTFTR, EXCEPT THAT THE LAST ENTRY IS OMITTED.

(JDOCMP(T) ,7=1,NTMCME) = THE LIST OF COMPOSTITIONS REQUTRED TO
CALCTULATE THE TINTEGRRLS.

(TDOFON (T) ,T=1,NUMFITN) = THE LIST OF FUNCTIONS REQUIRED TO
CALCULATE THE INTRGRALS, TN THF ORDER IN WHICH THFY APPFAR
TN THE RENFIX *ILE. WHEN IT TS PRESENTI, THF UXNTT FUKCTION
IS LAST TN THF 1LTST.

(JDOPLN(T) ,I=1,NIJMPLN) = THE LTST OF PLANAR GEOMETRIES RFQUIRED
TO CALCULATE THE INTEGRALS.

JMAY = THE NUMBER OF MESH TNTRERVALS IN THF Y DIRFCTION.

(((Jr7(1,J3,K) ,I=1,TRNDCH) ,K=1,MAXPLN) ,Jd=1,2) = A POINTER IN A
COLUMN OF THE GRNUP CCLLAPSFD FIS INTEGRAL TOK PLANE K TO
THE FTRST ELEMENT ASSCCIATED WITH WEIGHTING FUNCTTION GROUP T,
THE DIFFERENCE BETWEFRN TPT(I,J,K) AND JPT(I+1,J,K) TS THE
NUMRER OF CHANNELS ASSOCIATED VITH GROUP I OF THE WEIGHTING
PUNCTION. J=1 OR 2 DEPENDTNG ON WHETHFF THE
VEIGHTING/FYPANSION FLUX COMBINATION BETNG CONSIDERFD IS IVW
THE PROPFR ORDER FOR THE OUTPUT INTEGRAL DESTRED OR IS
TRANSPNS FD.
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(JVOLTB(I,K) ,I=1,6) ,K=1,MVOLTB) = TABLE OF CONTENTS FOR REM § FIS
INTEGRALS IN THE INTGLS FILE. THE DEFINTTIONS ARF THE SAME
AS FOR IVOLTB, FRXCE®T THAT THF LAST ENTPY IS OMITTED.

(KCHANG (I) ,I=1, NOMKZN) = THE TOPMOST MFESH TNTERVAL TN EACH ZONE.
KCHANG (NUMKZN) =KMAX.

(KPTM (I) ,I=1,NUMKZN) = THE NUMBER OF UNKNOWN COMBINING
COFFFICIENTS (AND THERFFORE EQUATIONS) ASSOCTIATED WITH
ONE MESH INTERVAL IN ZONE T.

(KGEOM (I) ,I=1,NUMKZN) = THE GEOMETRY FOR MFSH INTERVALS
KCHANG(I-1) TO KCHANG(T). KCHANG(O0) IS DEFIN®D T0O BE 1.

KMAYX = NTMBER O® AXTAL MESY TNTERVALS.

(KNUMFL(I) ,T=1,NUMKZN) = THE NUMRER OF FLUX FTLES REFFRENCED
AS EXPANSION FNNCTIONS FOR ZONE I.

(KNOUMYT (I) ,7=1,NUMKZN) = THE NUMBFR OF FLUX FILES RFFEPZNCED
2S WEIGHTTING FUNCTIONS FOR ZONE I.

(((KPT (I,J,K),I=1,LGROUP) ,J=1,LGROUP) ,K=1,2) = A POPINTER IN
THE 1D ARRAY CONTAINING THE 2D, GROUP-CCLLAPSED RE™ INTEGRAL
TO THE FIRST STORED RLEMFENT OF THE INTEGRALS ASTOCTATED
WITH WETGHTING FUNCTION GROUP I AND EXPANSINN PUNCTTON GRONP
J. THE DIFPERENCE BETWEFN KPT(I,J,¥) AND KPP (TI+1,J,4<) TS THE
NI'MBER OF CHANNFLS FOR WEIGETING FUNCTION 5POMP T. ¥K=1 0OR 2
DEPUNDING ON WHETHER THE W"EIGHTING/FXPANSION PLMY
COMRINATION BEING CONSIDERED IS TN THF EROPER ORDFR POR THF
OUTPUT INTFRRAL DESIRED OR IS TRANSPOSED.

ITDIFTB = NOMBFR OF ENTRTES TN THF IDIFTB TABL".

LEN2 = THE STORAGE REQNMNTRFD FOR THE COMBTNTNG COFFFIFI=nTS,

(LENARR(I) ,T=1,50) = THE TFNGTY OF FACH DIMENSTONEN VARTABLE
DEFTNED THROUGH BPOTNTER. THIS ARRAY IS OF DTPPERENT LENGTH
IN EACH OVERLAY.

(LENCRD(T) ,T=1,NREC) = THE LENGT¥ (IN R*4 VCRDS) CF FTACH DATA
RECORD NF SYNCON. NREC = THF NIIMBEP OF DATA RECOFDS.

(LENDIF(I) ,I=1,NRCDIF) = LTNGTH OF PECORD T OF DIFINT ©Trp,

LENDLZ = LENGTY OF DIZRAT ARRRAY.

LENFLX = RECCPD SIZE FOR REQFLY.

TENFL™ = LFNGTH OF THE ARRAY FLUX TN OVFRLAY SOLVE.

,ENH = MAXTMNM PFCORC STZE FOR TPFE HFILE FILEL.

LENIN:I;FZHE MAXTMUM RFCORD LENGTH FCR VOLTNT AND DIFTNT INT®GRAL

LFNLST = TH% MAXTMIF¥ LENGTH OF THF LIST™ OF INTFGRALS, LTSTV.

LENPOV = LENGTH OF THR ARRAY PO% IN OVERLAY SOLVE.

(LENRCH(T) ,T=1,NRCH) = TFE LFNG™H OF FACH "CRD OF TYF Y©TLF FILF.

(LDVngiél),T=1,NRCTWT) = THE LFNCTY OF FACH RECOPM NF THS TNTGLS

E.

(LNVOL(T),I=1,NRCVOL) = LENGTH OF RECORD T OF THF VOI TNT FILF.

LENX"™ = RFCORD SIZE FOR CROSS SFCTION FILE RFOYST.

LENT = IBAND*JBAND = THE “AXTMUM NUMBRER OF MFSH BLOCKS
RFPRESFNTED IN EACH FECCRD OF RFQFLX.

LEN2=LEN1%#NTRNND

LEN3 = LYST1.

255225 = NTMRES OF PNERGY SROUPS AFTER COLLAPSTNS,

STV(TY ,I=1,LENIST) = A LIST OF ENTRTES IN TVOLTB AND/OR IDIFTH
QESTGNATING IzTEGRALS TO BE DONF AND THE ORDER "N #HTCH THEY
fzg ;gngnbgzg. THE IVOLTR ®NTRIES ARF ITISTED FIPST, THEY

RIES. ALSO SFF NTRYV AMND NTRYN.
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(LNCSCT™(T) ,I=1,NGROUP) = THE POSITION IN COLUMN I OF THE
SCATTERING MATRIX OF THE TOPMOST, NONZERO ELFMENT. EQUIVALENT
TO IBNDS1 WREN THERE IS NO GROUP COLLAPSING.

(((Lpr(1,3,K) ,T=1,LGROUP) ,K=1,MAXPLN),J=1,2) = A POINTER IN THFE 1D
ARRAY CONTAINING THE 2D, GROUP-COLLAPSFD FIS INTEGRAL FOR
PLANE K TO THE TOP OF THF FIRST COLUMN ASSOCIATED WTTH
EXPANSTON FUNCTTION GROU? Y. THE DIFFERENCE BETYEEN LPT(I,J,K)
AND LPT (7+1,3,K) IS MPT(J,K) TIMES THE NUMBER OF CHANNELS
ASSOCYIATED WITH GROUP I OF THE FXPANSTION FUNCTION. J=1 OR 2
NEPENDTNS ON WHETHFR THE WEIGHTING/EXPANSION FLUX COMBINATION
BEING CONSIDERED IS IN THE PROPER ORDER FOR THE OUTPAT
INTEGRAL DESTIRED OR T35 TRANSPOSED.

LREQ® = NUMBFR OF RECORDS TN THE REQFLX FILEF.

LREQX1 = NUMBER OF RFCORD CF THE REQXST FILE FXCLTDTNG DTIFFUSINN
COETFICTENTS.

LRROY2 = NUMBER OF RECORDS OF THE REQXST FIIE CONTAINING ONLY
DIF¥FUSTCN COEFFICIENTS.

LVOLTR = NUMBER OF ENTRIES TN THRF IVOLTB TABLE.

LXST1 = THF NIJMBER OF CROSS SFCTION DATA PER COMPOSTTION, FOR
FOR RECORDS OF REQXST EXCLUDING DIFFUSICN COEFFTICIENTS.

LYXST2 = THF NIMBF®R CF COMPONSTTTIONS PER RECORD OF REQXST, FOR
RFCORDS EXCLUDTNG DIFFNUSION COEFFICIFENTS.

LXST3 = THY¥ NUMRER OF GROUPS P¥R RECORD FOR RECORDS CONTRINING
ONTY DIFFUSTON COEFFICTIENTS.

MRAXCHYN = THE MAXIMUM NUMBRFR OF CHANNELS IN ANY CHANNEL STRUCTORE
SCHEME. = THE LARGEST VOLUE OF NUMCHN(I),I=1,NCHNST.

MAYCMP = THE NUMBFR OF MATERIALS REPRESENTED TN THE TNPUT CROSS
SECTION FTLF,

MAXD™ = THE UAPRGEST DIMENSICN OF ANY MATRIX USED IN THFE SOLUTTON.

MAXDN = MAXIMOM NTMBER OF DCWNSCATTERING GROUPS.

MAXFUN = NUMRBRFR OF FUNCTTON FILF NAMES IN TOC.

MAXTINT = TH® MAXTMUM RECORD LENGTH FOR THE INTGLS TNTEGRAL FILE.
MAXI™R = MAYTMUM NIMBER OF ITEPATIONS ALI.OWED.
MAXXNM = THF MAXTMUM NTMBER OF WFIGHTING FUONCTIONS WSED TN R

SINGLE ZONE, OR THF MAXTMTM NUMBER OF EXPANSTON FUNCTIONS,
"HICHEVER IS LAPRGER. MAYKNM.LF.MAXUSE.

MAYMD = THF LARGEST DIMENSTON OF AN INPUT MATRIX ( THE LARGFST
NIJMBER OF GRNUP-CHANMFL COMBINATIONS FOR A STNGLE FUNCTION).
MAXMD*%2 TS THE MTNTMUM SPACE REQUIRED FOR A RECORD OF
RFWURITTEN INTEGRALS.

MAXPLN= NIJMBER OF PLANAR GEOMETRY FILF NAMFS IN TOC.

MAXREG = THE MAXTIMUM NITMBFR OF REGIONS ASSOCIATED #ITH ANY OF
THFE PLANAR GEOMETRTES.

MAXSTZ = THE LENGTP CF THF BPOINTEFR CONTAINER RARRAY.

MAXTTT MAXIMUOM ALLCWED NUMBFR OF INPUT TITLF CARDS.

MAXITP = MAYTMIM NTMBER OF UPSCATTEF ING GROUPS.

MAXUSE = MAXTMUM NUMBER CF TNPUT FUNCTIONS NUSFD ANYYHERE IN THE
MODEL AS ¥YPANSION FUNCTTONS OP WEIGHTING FINCTTONS,
WHICHEVFR TS LARGFR. MAXNSF.LE.MAXFUN.

MDTFTR = NUMBER OF ENTRIFS IN THE JDIFTB TABLE.

(MDIM (I),I=1,MrXFUN) = THE NIMBFR OF COMBINING COEFFICIENTS (OR
TONMATTONS) ASSOCIATED WITH FUNCTION I.
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{(ypT(T7,J),I=1,MRX°LN) ,J=1,2) = THE NUMBER OF ROWS TN THE GROTP
CCLLAPSFND FIS INTEGRRAL FOR PLANE I. IT IS THE S"M O¥ THE
N'MBER OF CHANNELS ASSOCIATED WTTH EACH COLLAPSED GROMUP
NO¥N TO THT LAST NONZERO CHI. T=1 OR 2 DEPENDING ONW
THETHFR THF WETGHTING/FXPANSION FLUX COMBINATINN BEING
CONSIDER®™) IS IN THE PRCPEER ORDCER FOR THE OUTPAT TNTEGRAL
DESIRED OR IS TRANSPOSED.

MUY, T = TY® “ORD LENGTH PARAMETER FOR INFOT/OUTPUT.

MVOLTB NTMBER OF ENTRITS TN TE¥ JVOLTB TABLE.

N BN FFR 0 FOR NO BMFFERING, 1 *OR BUFFERING IN REED/RITE.

NCRALC = CAILCVYLATION TYPE SFENTTNEL. SEE TYPF 2 CARD OF SYNFTIL.

((NCYAN(N,J) ,N=1,16R00P) ,J=1,MAXFUN) = CHANNEIL SCH®MT? ASSIGNMENT
FOR EACH GROUP-CCLLAPSED 5ROUP FLUX.

NCYNST = THE NTMBER CF CHANNEL STRUCT"RL SCHEMES.

NCOLGP = N FOR GROU"P DEPENDENT SYNTHFSTS, 1 FOR GFNTRAI GROUP
COLLAPSTINA, 2 FOR SPFCIAL GROUP COLLAPSING.

NCONRC = THE NUMRER OF CONCTRRENT TNTGLS PRECOFDS THAT CAN BE HYFLD
TN CORE DMRTNG THE INTEGRAL REVRITE.

NDFNOM = 0, DO NOT CALCULATY PERTURBATION DENCMINATOR.

1, CALCULATY PRRTURRATTON DENOMINATOR.

NFI.DTF = THE FTILE NUMBER FOR THF DITFINT FILF.

NFLFLYX = REQFLY FILE NUMBER.

(NFLFIN(T) ,7=1,MAXFON) = THE FILF NUMBFR FCR FACH FLUX FTLE.

NFLH = HFILE FIL" NITMBFR,

YFLINT = INTGLS FTLE NUMRFR,

MFLITC = THT TYLI NUMBER FOR TYE INTTOC FILE.

(NFLOLN(I) ,T=1,MAXPLN) = THF FITE NUMBER FOR PACH ™% AWNAR
P”WMENTFY FILE.

NFLSYN = SYNCON FTILF NTMRER.

NFL™T = A BNGNUS FILE NUIMRER POR THE UNIT FLUX.

MPLVOL = THRE FJLT NUMRER®R PQR TYF VOLINT FILF.

NFLXSC = XSCMIN FTLE NUMRER.

NFTXST = RT™OXST FILFE NUMB®R,

NWNOL™ = THE NI'M3ER OF F'NCTIONS RFPRESFNTED IN TNP"T TNTRGRAL
TTLES.

NGEOPRT = 0, DO NOT CCNSTRUCT AN OUTPNT™ GEODST FILF.
.RT. 0, THE VFRSTCN NUM3ER FOR TEF OUTPHT RFQODST FTIF.

NGROTP = NUMPEP AF ENFRAY GRONWPS BFFOFF COLLAPSING.

NOJT = PRINTFD NUTPHT FILE NUMRFR,

NPLACC = THFR NUMRER CF ADJOINT COMBINTNG COFFFICIFNT PLOTS.
NPIDCC = THE NUMBER OF DIRTCT COMBINING COEFFTCITNT PLOTS.
NPLOL.D = THWE N"MBER QF PLANA® GFOMFTRIES RFFRESENTFD IK INPYT

TNTEGKAL FTYIFS.

NPIATF = THF NUMBFP OF PLANAR ADJOINT GRCUP FLNXES ™0 BE RDITED.
NPRP™D = TPE NUMREP CF PLANAR POWEF NISTRIPUTITONS ™0 RF EDYTED,
NPRRIF = THE NUMRIR OF PLANAR DTRECT GROUP FLUXFS ™A RE °DITEN.,
NPRRZF = 0, "NC NNT EDIT THE AVEFAGE FLUXES DY ?ONF,

.GT. 0, ™PTT THE AVERAGE FLUXFS BY ZONF (NRZ®LX MYST BE
LET, M.

(NPTARE (I) ,T=1,306) = THE PNINTER TC EACH DTUENSTONTD VARTYABLFE
DEFFTNF) THERNNGH RPOINTER.
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(NPTOUT (I) ,T=1, 2¥LENLST) = A SCRATCH ARRAY CONTATNING POINTERS

WITHIN THE OUTPUT RECORDS FOR EACH ENTRY OF LISTV.

NPTXMS = A POTNTFK TO THE LOCATION JUST BEFORE THE START OF THE

MESH TNTERVAL DATA IN A RRCORD OF REQFIX.

(NPTXST(I) ,I=1,LENLST) = A SCRATCH ARRAY USED TO STORE POINTERS

TO COMPOSITTONS FOR EACH ENTRY IN LISTV.

NPWDNT = 0, DO NOT CCNSTRUCT AN OUTPUT PWDINT FILE.

.GT. 0, THE VRRSION NUMBER FOR THE GUTEUT PWDINT FILF,

NRCDIF = NUMBER OF RFCORDS IN THE DIFINT FILE.

NRCH = THE N"MBER OF RECORDS IN THE HFILE FILE.

NRCINT = THE NIMTMBER CF RECCRDS IN THE INTGLS FILF.
NRCVOL = NNUMBEP OF RECORDS TN THE VOLINT FILE.

NRECD = THE NUMBER OF RECORDS OF THE DIFINT FTLE BEING

CONSTRIICTED ON A PARTTYCULAR PASS THRU THT INTERRATION LOOP.
NRECV = THE NUMBER OF RECORDS OF THF VOLINT FILE BETNG

CONSTRIWCTED ON A PARTICULAR PASS THRU THE INTEGRATION LOCP.
NRZFLX = 0, ™0 NOT CCNSTRUCT AN OUTPUT RZFLUX FILF.

.GT. 0, THE VERSION NUMBER FOR THE OUTPUT RZFLUX FTILE.
NSCALFT = 1 IF "S®R SUPPLI ®D SCALING FACTORS ESCALF AND WSCALE
ARE TO RF APPLIED, 0 TIF NOT.

NSTDIF = WORMAT SENTINEL FOR DIFINT FILE.

NTITL® = THE NUMBER CF A6 WORDS USED TO STORE THE TITLF.
NTRIAG = TRTANGULAR MESH SENTTNRL.

NTRTPT = SECONDARY TRIANGULAR MESH SENTINAL.

NTRYD = THE NTMBFR OF TNTRIES IN LTSTV WHICH PERTAIN TO THE

IDIFTB TARLE OF CONTENTS.

NTPYV = THE FIRST NTRYV ENTRTES IN LISTV PERTAIN TO THE TVOLTB

TABLE OF CONTRENTS.

NTYOES = MAYIMUM ALLCWFED NUMBER OF INPUT CARD TYPES.
NUMREC = THE NTMRER GF OUTPUT INTEGRAL RECORDS THAT CAN BE

CONTAINED IN CORF.

(NTMCHN (T) ,I=1, NCHNST) = NUMBER OF CHANNELS TN CHANNFL STRUCTURE

SCHEMT T.

NUMCMP = THT NUMBER OF MATERIALS FOR WHICH CROSS S®CTIONS ARF

RFQUIIFET WHEN THE INTEGRALS ARE CALCULATED (NTMCMP.LE.MAXCMP)

NOMFIN = THFR NMTMRER CFP FUNCTIONS REQUIRED TO CALCULATE THT
TNTEGRALS. TF THE UNIT FUNCTION IS REQUIRED, IT IS INCLIDED
IN NNMMPUN, RVEN THOUGH NO SUCH FLUX FILF IS FVER VYRTTTFWN
(VIMPON.L® ,MAXFUN) .

NIMKZN = THE NUMBER OF AXIAL ZONFS IN THE MODFL. THRERT IS AN NEW
70NF WHEN EITHER THE PLANA® GECMETEKY OF THE FMINCTION S¥ETS
CHANGE.

NN"MPLN = THF NUMPFR CF PLANAR GFOMETRIES REQUIRED TO CALCULATE
THE INTFGRRALS. (NUMPLN.LE.MAXPLN)

N3DADJ = 0, DC NOT CCNSTRUCT AN OUTPUT ATFLUX FILE.

.GT. 0, TH® VERSICN NUMBER FOF THE OUTPUT ATFLI'X FILT.

N3DFLX = 0, DO NOT CCNSTRUCT AN OUTPUT RTFLUX FILE.

.GT. N, THE VWRSION NOUMBER FOR THF¥ OUTPUT RT¥LUX FTLE.

((ORTHFC(I,J) ,I=1,MAXDIM),J=1,NUMKZN) = THE FACTORS FOR EACH
SYNTHESTS ZONE USED TN THE NORMALIZATION/DIFFFRENCING
TRANSFOPMATTON APPLTTD TO THE SYNTHFRSTS EQUATIONS. POR EACH

ZONF THE FACTORS ARF STORED IN THE SAME MANNER AS THE
CORRESPONDINS COMBINING COEFFICIFENT.
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(((PLNNAM(T,J),TI=1,3),IVPPLN(J)),J=1,MAXPLN) = FOULL NAME OF
FILE FOR PLANAR GEOMFTRY J.

(POW(T) ,T=1,MAXFIN*LGROUP*MAXPLN) = AN ARRAY CONTATNING POWER
INTRGRALS FOR EACH PUNCTION AND PLANE. THE TMTEGRALS ARE
STORED IN TFE SAMP WAY AS THE COMBINING COEFFICTFNTS, WITH
BLANKS OMITTED. POINTERS TO THE FIRST NCNZTRO 5SROUP ARE
GIVEN TN THE ARRRY IPWTOC.

POWFTS = WATTS PER FISSTION.

(PP (T) ,T=1,T.FPN1) = A SCRATCH ARRAY USED TN CALCILATTNG THE
INTEGRALS. FOR A MILTICHANNEL CALCULATION 3%LEN1 TS RESFRVED.

((RE™(T,J),T=1,KDIM(IZ)),J=1,KDIM(T2Z)) = THE SUBBLOCK (FPOR THE
CURRENT AXTAL MESH TNTERVAL) CONTATNING THE INTEGRALS OVER
THF REMOVAL CROSS SECTIONS. IZ IS THE SYNTHESTS ZONE
ASSOCTATED WITH THE CURRENT AXIAL MESH INTERVAL.

((®ESULT(1,J) ,I=1,LENTNT) ,J=1,NUMREC) = AKRAYS FOR OnTOQT
INTEG%ATS.

("TMF(T) ,I=1,10) = THE ARRAY IN THF ARGUMENT™ OF SUBRONTINE TTMER.

(TITLE(T) ,I=1,NTITLE) = USFR TNPNT TITLE.

(((7(1,3,%),I=1,1.GROUP) ,J=1,NGROUP) ,K=1,2) = GENERAL GROUP
COLLAPSTNG MATRIX FOR THE FXPANSICN FP'NCTTONS (K=1) AND
JEIGHTING FUNCTIONS (KR=2).

(VOL (I),T=1,LFN1) = A SCRATCH ARKAY FOR MFSH BLOCK VNLU“ES,

(("SCALE(I,J) ,I=1,NGRCUP) ,J=1,MAXFUN) = A USEP SUPPLTED SCALING
FACTOR ®NR EACP GROUF OF FUNCTION J WFEN FUNCTINM J TS USED
AS A WEIGATTNG FUNCTTON. T™ CAN ONLY PAVE AN EPFFC™ WYEN
GROUP COLLAPSING IS EMPLOYFD.

XE®S = A SMALL NIMBER USED IN TESTS FOR ZERO CROSS SECTINNS,

(XSECT1(T) ,I=1,LENXST) = TE® ARRAY TNTO WHICH A RECORD OF REQXST
TS READ. XSPCT2 SERVFS THE SAMF PURPOSF.

(ZMFSH (K) ,K=1,KMAX) = POSITION OF UPPER BOUNDARY OF AXTAL MESH
INTRRVAL K.



APPENDIX H. Sample Problem Output.

Problem 1 - Complete Output, with Cross Section Edits

SYN3D, OVERLAY CARDS THREE GROJP, FUNDAMENTAL MODE CALCULATION 1720/, ou.t3.,

LISTING OF SYN3D INPUT

CARDS-PER-CARD-TYPE DATA
i1+ 0 v % 0 1 0 0O O O O O ¢ 0

0 6 ¢ 0 0 0

CARD
TYPE
1 THREE GROUP, FTUNDAMFNTRL MODE CALCULARTION
2 5 1 0 0 0 0 0 [¢ 0 0 2
4 3 0.10000FE+02 0 0.0 0 0.0
5 1 0.0 0.10000E+C2 0.0 0.0
7 UNIT 0 0.0 0.10000E+02 0.0 0.0

PAGE

1

A



SYN3D, OVERLAY

FILE NDXSRF IS
FILE ZNATDN TS
PILE ISOTXS IS

FILE COMPXS

HEMGucC

LUN 40
LN 41
LN 39
WILL NCW

THREE GROUP, FUNDAMENTAL MODE CALCULATION

* 4 % HMGIC - CCCC TO ARC SYSTEM CROSS
AND CONTAINS THE USER ID -3D,3GP MODEL-
AND CONTAINS THE USER ID -3D,3GP MCDEL-
AND CONTAINS THE USER ID -3D,3GP MODEL-

BE WRITTEN ON LUN 50

SECTION HOWOGENIZATION * * *

1720/,

ou.43.,

PAGE

2

[AA¢



SYN3D, OVERLAY HMGUC THREE GROUP, FUYNDAMENTAL MODE CALCULATION 120/, O4.u3., PAGE 3

* * ¥ EDIT OF MACROSCOPIC CROSS SECTION FILE COMPXS % % %

NCHMP, NUMBER OF COMPOSITIONS

NGROUP, NUMBER OF ENERGY GROUPS

ISCHI, PROMPT FISSION SPECTRUM FLAG

NFCMP, NUMBER OF FISSIONABLE COMPOSITIONS

MAXUP, MAXIMUM NUMBER OF GROUPS OF UPSCATTERING
MAXDN, MAXIMUM NUMBER OF GROUPS OF DOWNSCATTERING
NDUM1, RESERVED VARIABLE

NDUM2, RESERVED VARIABLE

NDUM3, RESERVED VARIABLE

NDUM4, RESERVED VARIMBLE

{1 L T T 2 | R TS T | B
DOOONODE axWwWw

PROMPT FISSION SPECTRUM (SET CHI VECTOR)

1, 9.673173D-01 2, 3.266419D-02 3, 1.947201D-05

eVt



SYN3D, OVERLAY HMGU4C THREE GROUP, FUNDAMENTAL MODE CALCULATION 1720/, O4.43., PAGE 4

FDIT OF (FISSIONABLE) COMPOSITION NO. 1
ICHI = -1

GROUP ABSORPTICON TOTAL REMOVAL TRANSPORT PISSION NU *FISS1iON cHY NOP NDN

1 3.523270D-03 1.468634D-01 1.2214770-02 1.630343D-01 2.502560D-03 7.417706D-03 9.673173D-01 0 0

2 5.73106u4D-03 2.573538D-01 6.526065D-03 2.848233D-01 1.984178D-03 5.708737D0-03 3.266419D-02 0 1

3 2.428450D-02 3.329800D-01 2.428450Dp-02 3.556871D-01 7.802667D-03 2.239440D-02 1.947201D-05 0 2
GROUP POWER CCNVERSION DIRECTIONAL DIFFUSION COEFF. MULTIPLIER DIRECTIONAL DIFFUSION COEFF. ADDITIVE TERM

FACTOR DIMENSION 1 DIMENSION 2 DIMENSION 3 DIMENSION 1 DIMENSION 2 DIMENSION 3

1 8.008189D-14 1.00000D0+00 1.00000D+00 1.00000D+00 0.0 0.0 0.0

2 6.349367D-14 1.00000D+00 1.00000D+00 1.00000D+00 0.0 0.0 0.0

3 2.496852p-13 1.000000+400 1.00000D0+00 1.00000D+00 0.0 0.0 0.0

TOTAL SCATTERING CROSS SECTION

INTO GROUP/PROM GROUP, CROSS SECTION

1 1, 1.445734p-01
2 1, 8.7249620-03 2, 2.564739D-01
3 1, 3.4044u49D-08 2, 7.950015D-04 3, 3.094165D-01

T



SYN3D, OVERLAY HMGUC THREE GROUP, FUNDAMENTAL MODE CALCULATION 1720/, 04.43., PAGE 5
EDIT OF (FISSIONRABLE) COMPOSITION NO. 2
ICHI = -1
GROUP ABSORPTION TOTAL REMOVAL TRANSPORT FISSION NU*FISSION CHI NOP NDN
1 3.987741D-03 1.423374D-01 1.227609D-02 1.580075p-01 3.051815D-03 9.094516D-03 2.673173D-01 0 0
2 6.289723D-03 2.495602D-01 7.069132p~-03 2.765452D-01 2.705698D-03 7.784643D-03 3.266419D-02 0 1
3 2.861195Dp-02 3.321146D-01 2.861195D-02 3.542007D-01 1.064000D-02 3.053783D-02 1.947201D-05 0 2
GROUP POYER CONVERSION DIRE CTIONAL DIFFUSION COEFF. MULTIPLIFR DIRECTIONAL DIFFUSION COEFF. ADDITIVE TERM
FACTOR DIMENSTON 1 DIMENSION 2 DIMENSION 3 DIMENSION 1 DIMENSION 2 DIMENSION 3
1 9.765805D-14 1.00000D+00 1.00000D+C0 1.00000D+00 0.0 0.0 0.0
2 8.658229n-14 1.00000D+00 1.00000D+00 1.00000D+00 0.0 0.0 0.0
3 3.404799D-13 1.00000D+00 1.00000D+00 1.00000D+00 0.0 0.0 0.0

TOTAL SCATTERING CROSS SECTION

INTO GROUP/FROM GROUP, CROSS SECTION

-

1, 1.395472D-01
2 1, 8.316985p-03 2, 2.484781D-01
1, 3.013967p-08 2, 7.794088D-04 3, 3.043286D-01

vl



SYN2D, OVERLAY HMGUC

ICHI = -1

GROUP ABSORPTION TOTAL

1 2.002615D-03 1.631573D-

2 3.802708D-03 2.912817D-

3 1.181054D-02 3.762518D-
GROUP POYER CONVERSION

FACTOR

1 2.7757290-14

2 2.559998D-63

3 2.559998D-613

INTO GROUP/FROM GROUJP, CROSS SECTION

1 1,
2 1,
3 1,

1.618901D-01
9.475268D-03 2,
3.9764330-08 2,

THREE GROUP,

EDIT OF (FISSIONABLE)

REMOVAL

01 1.143702Dp-02
01 4.677445D-03
01 1.181054D-02

DIMENSION 1

1.00000D+00
1.00000D+400
1.00000D+00

DIRECTIONAL DIFFUSION COEFF.

DIMENSION 2

1.00000D+00
1.00000D+00
1.00000D+00

2.912643D-01

8.747375D-04 3,

TRANSPORT

1.802969D-01
3.199527D-01
4.020662D-01

FUNDAMENTAL MODE CALCULATION

COMPOSITION NO.

MULTIPLIER
DIMENSION 3

1.00000D+00
1.00000D+00
1.00000D+00

TOTAL SCATTERING CROSS SECTION

3.649189D-01

FISSION

8.674156D-04
7.999996D-53
7.999996D-53

1,20/, 04.43., PAGE 6
3
NU*FLSSION CHI NUP HDW
2.453750D-03  9.673173D-01 0 0
0.0 3.266419D-02 0 1
0.0 1.9472010-05 0 2

DIRECTIONAL DIFFUSION COEFP.

DIMENSION 1

.0

ocoC

.0
.0

DIMENSION 2

0.

ADDITIVE TERM
DIMENSION 3

[=N-R=1
OO O

LA



OVERLAY HMG4C

Py

THREE GROUP, FUNDAMENTAL MODE CALCULATION

EDIT OF (FISSIONABLE) COMPOSITION NO.
ICHI = -1

ABSORPTION TOTAL REMOVAL TRANSPORT FISSION

3.503615D-03 2.085107D-01 1.707075p-02 2.324194D-01 1.5721910-03
6.454643D-03 3.597723D-01 7.506461D~-03 3.964838D-01 1.449999Dp-52
1.828476D-02 4.069050D-01 1.828476D-02 4.382179D~01 1.449999p-52

POVER CONVERSION DIBECTIONAL DIFFUSION COEFF. MULTIPLIER
FACTOR DIMENSION 1 DIMENSION 2 DIMENSION 3

5.031009D-14
4.639996D-63
#.639996D-63

1.00000D+00 1.00000D+00 1.00000D+00
1.00000D+00 1.00000D+00 1.00000D+00
1.00000D+00 1.00000D+00 1.00000D+00

TOTAL SCATTERING CROSS SECTION

INTO GROUGP/FROM GROUP, CROSS SECTION

1, 2.076730D-01
1, 1.364120D0-02 2, 3.562942D-01
1, 7.015717p-08 2, 1.051819D0-03 3, 3.891484D-01

NU*F1SSION

47421D-03

OO s

oo

1,20/, O4.43., PAGE 7

CHI NOP NDN
9.673173D-01 0 0
3.266419D-02 0 1
1.947201D-05 0 2

DIRECTION AL DIFFUSION COEFF.
DIMENSION 1

DIMENSION 2

Qoo
4
[=NeN

ADDITIVE TERM
NIMENSION 3

[=N =R

.0
.0
-0

LT



SYN3D, OVERLAY HMGYC THREE GRCUP, FUNDAMENTAL MODE CALCTLATION 1720/, 04.43., PAGE 8

EDIT OF (NONFISSIONARLE) COMPOSITION NO. 5
ICAT = 0
GROUP ABSORPTION TOTAL REMOVRAL TRANSPORT NOP  NDN
1 3.028794D-04 1.7471520-01 5.736323D-03 1.856762p-01 ) 0
2 1.077997D-03 3.577270D-01 2.075549D0-03 3.793013D-01 0 1
3 7.891622D-03 6.468946D-01 7.891622D-03 6.794924D-01 0 2
GROUP POWER CONVERSION DIRECTIONAL DIFFUSION COEFF. MULTIPLIER DIRECTIONAL DIFFUSION COEFF. ADDITIVE TERM
FACTOR DIMENSION 1 DIMENSION 2 DIMENSION 3 DIMENSION 1 DIMENRSION 2 DIMENSION 3
1 0.0 1.00000D+00 1.00000D+00 1.00000D+00 0.0 0.0 0.0
2 0.0 1.00000D+00 1.00000D+00 1.00000D+00 0.0 0.0 0.0
3 0.0 1.20000D+00 1.00000D+00 1.00000D+00 0.0 0.0 0.0

TCTAL SCATTERING CROSS SECTION
INTO GROOP/FROM GRONTP, CROSS SECTION

1 1, 1.703031p-01
2 1, 5.433439p-03 2,
3 1, 4.915400D0-09 2,

3.577306D-01

9.975514D-04 3, 6.397847D-01

871



SYN2D, CVERLAY HMGUC THREE GROCUP, FINDAMENTAL MODE CALCULATION

EDIT OF (NONFISSIONABLE)

ICHI = 0
GROUP ABSORPTION TOTAL REMOVAL
1 5.218654D-03 1.893785D-01 3.074153D-02
2 2.70€6030p-02 3.225606D-01 2.875027D-02
3 1.772749D-01 5.525084p-01 1.7727490-01
GROUP POWER CONVERSION DIRECTIONAL DIFFUSION COEFF.
FACTOR DIMENSION 1 DIMENSION 2
1 0.0 1.2 0000D+00 1.00000D+00
2 0.0 1.00000D+00 1.00000D+00
3 0.0 1.00000D+00 1.00000D+00

COMPOSITION WO.

2.385605D-01
4.146590D-01
6.375915D-01

[=Ne e

MULTIPLIER
DIMENSION 3

DIRECTIONAL
DIMENSION 1

DIFFUSION COEFF.
DIMENSION 2

ADDITIVE TERM
DIMENSION 3

1.00000D+00
1.00000D+00
1.00000D+00

[= NN
[=N Rl
(ol =R
[N =Nl
[=NaNe)

TOTAL SCATTERING CROSS SECTION

INTO GROUP/FROM GRONMP, CROSS SECTION

-

1, 1.747316D-01
2 1, 2.552287D-02 2, 3.009916D-01
1, 1.287798D-09 2, 1.68996uD-03

3.797170D-01

6v1



SYN3D, OVERLAY HMGUC

ICHI = 0
GROUP ABSORPTION
1 2.335810D-05
2 5.105912D-05
3 1.349709D-04
GROUP POWER CONVERSION
FACTOR
1 0.0
2 0.0
3 0.0

THREE GROUP, FUNDAMENTAL MODE CALCULATION

EDIT OF (NONFISSIONABLE) COMPOSITION XNO.

TOTAL REMOVAL TRANSPORT NOP

5.512930D-02
8.294149D~-02

4.101986D-03
4.686827D-0u
1.349709D-04

6.344391D-02 0
1.026733D-01 0
6.623252n-02 7.422477D-02 0
DIRICTIONAL DIFFUSION COEFP. MULTIPLIER
DIMENSION 1 DIMENSION 2 DIMENSIOW 3

1.)0000D+00 1.00000D+00 1.00000D+00
1.00000D+00 1.00000D+00 1.00000D+00
1.0000D+00 1.00000D+00 1.00000D+00

TOTAL SCATTERING CROSS SECTION

INTO GROUP/FROM GROUP, CROSS SECTION

1, 5.587875D-02

1
2 1'
3

4.078628D-03 2, ).286808D-02
2, 4.176236D-04 3,

6.619230D-02

7

NDN

D
0
1
1

DIRECTIONAL DIFFUSION COEFF.
DIMENSION 2

DIMENSION 1

0.
0.
0.

oo

0
0
0

(=N ]

1720/,

ADDITIVE TERH
DIMENSION 3

0.
0.
0.

o4.u3.,

oo o0

0sT



SYN3D, OVERLAY HMGUC THREE GROUP, FUNDAMENTAL MODE CALCULATION 1/20/, O4.43., PAGE 11

SIZE OF CONTAINER ALLOCATED FOR HMGUC - 5000

STIZE OF CONTAINER ACTUALLY USED BY HMGUC - uys

ELAPSED CPU TIME = 0.22 SEC.

ELAPSED PP TIME 0.00 SEC.

* % * END OF HMGUC * * *

16T



SYN3D, OVERLAY INTEG

GENFRAL PROBLEM DATA

NUMBER OF GROUPS = 3 (NGRONP)
BPOINTER CONTAINER SIZE = 5000
NTMBER OF AYIAL MRSH INTERVALS = 3
THERE IS NO GROUP COLLAPSING
THERE IS NO IO BUFFERING
THAERE IS NO INPUT POUNCTION SCALING
THERE WERE NO INPUT TNTEGRALS

BOUNDARY CONDITIONS
LONER X BOUNDARY CONDITION = ZERC CTR RENT
UPPER X BOUNDARY CONDITION = ZERO CURRENT
LOWNER Y BOUNDARY CCNDITION = ZERO CURRENT
UPPER Y BOUNDARY CONDITICN = ZERO CURRENT
LOWER Z BOUNDARY CONDITION = ZERC CURRENT
UPPER Z BOUNDARY CONDITION = ZERO CURRENT

THREE GROUP, FUNDAMFNTAL MODE CALCULATION

1720/,

on.4u3.,

PAGE

12

[4)!



SYN3D, OVERLAY INTEG

FONCTION FILE

NUMBER NUMBER
1 999 uNIT ,
AXTAL POSITION PLANAR

(CH)

0.0 TO 10.0 1

AXIAL MESH INTERVALS

THREE GROUP,

FILE NAME

GEOMETRY NUMBER

GROUPS USED
’ , 0 ALL 3

GE) METRY
FILE NUMBER
11

GEODST, FLAT,

3.333D+00 3.333D+00 3.333D+00

DATA MANAGEMENT PARAMETERS FOR
SPACE AVAILRBLE DDRING FLUX
REQFLX FILE, WORDS/RECORD

ROWS OF FLUXES/RECORD
REQXST FILE, WORDS/RECORD
COMPOSITIONS/RECORD FOR

SPACF AVATLABLE DURING INTEGRATION =
WORDS/RECORD =

VOLINT AND DIFINT FILES,

INTEGRAL CALCULATION
AND CROSS SECTION REWRITE =
226
14
15
FISSION-REMOVAL RECORDS = 1
2120
2000

7998

FUNDAMENTAL MODE CALCULATION

GEOMETRY FILE WNAME FONCTION NUMBEKS PUNCTION NUMBERS

NUMBER OF CONCURRENT RECORD53 DURING REWRITE
COLUMNS OF FLUXES/RECORD
NUMBER OF CONCURRENT RECORDS DURING REWRITE
GROUPS/RECORD FOR DIFFUSION COEFFICIENT RECORDS

NTMBER OF CONCURRENT RECQORDS DURING INTEGRATION

€T



SYN3D, OVERLAY INTEG
PINAL INTEGRAL TOCS

VOLINT FILE
1=REH, 2=F1IS

ENTRY 3=pOW ,4=FLUX
1 3
2 4
3 1
L) 2

DIFINT FILE
MESH RATIO = (LOWER
LOWER PLANE 0 FOR
UPPER PLANE 0 FOR
RECORD
ENTRY NO.
1
1
1

W

TINE SPENT IN OVERLAY T
SUBROUTINE INPRO1
SUBROUTINE REDTOC

SUBROUTINE REWRIT, CP

SUBROUTINE INT1
SUBROUTINE INT2
SUBROUTINE INT3
SUBROUTINE INTU
SUBROUTINE RITTOC

SUBROUTINE INTRIT, CP

THREE GROUP, FUNDAMENTRL MODE CALCULATION

RECORD POIV TER PLANAR
NQ. IN RECORD GEOMFTRY NO.
1 16 1
1 19 0
i 1 1
1 7 1

DELTA Z)/ (UPPER DELTA 2Z)
LOWER BOUNDARY INTEGRAL
UPPER BOUNDARY INTEGRAL

POINTER LOWER PLANAR UPPER PLANAR
IN RECORD GEOMETRY NO. GEOMETRY NO.
1 0 1
4 1 1
7 1 0
NTEG , CP = 0.4, PP = 0.0

, CP = 0.0, PP = 0.0
, Cp = 0.0, PP = 0.0

= 0.1, PP = 0.0
, CP = 0.0, PP = 0.0
, CP = 0.0, PP = 0.0
, CP = 0.0, PP = 0.0
, Cp = 0.0, PP = 0.0
, CP = 0.0, PP = 0.0

= 0.0, PP = 0.0

WEIGHTING
FUN.

—_—_D O

MESH
RATIO
1.00
1.00
1.00

¥o.

EXPANSION
FUN. NO.
1

1
1
1

WEIGHTING
FON. NO.

1
1
1

1,20/, 04.43., PAGE

NO. JF
RECORDS
1
1
1
1
EXPANSION NO. OF
FUON. NO. RECORDS
1 1
1 1
1 1

14
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SYN3D, OVERLAY SOLVE THREE GROUP, FUNDAMENTAL MODE CALCULATION 1/20/, O4.43., PAGE 15
INTTOC FILE LABEL = 1/20/ 0443.6, VERSION NUMBER = 2

DATA MANAGEMENT PARAMETERS FOR SOLUTION
INTGLS FILE, WORDS/RECORD = 45 NUMBER OF CONCURRENT RECORDS DURING GAUSS ELIMLINATION = 1
NUMBER OF RECORDS = 1
H FILE, WORDS/RECORD = 18 NOMBER OF RECORDS = 1

DIRECT EIGENVALUE CALCULATION
EIGENVALUE ESTIMATE = 0.0 , MAXINOM NUMBER OF ITERATIONS = 10, CONVERGENCE CRITERION = 0.10000E-04
ITERATION EIGENVALUE
1 0.12906E+01
2 0.13017E+01
3 0.13017E+01
4 0.13017E+01

THE CALCULATION HAS CONVERGED ON AN EIGE NVALUE

NORMALIZATION, PLUX * SIGMA-F * POWER/FISSION = O0.10000E+01 WATTS.

GGT



SYN3D, OVERLAY SOLVE THRFE GROUP, FUNCAMENTAL MODE CRALCULATION 1720/, 04.43., PAGE 16

COMBINING COEFFICIENTS FOR DIRECT CALCULATION

FONCTION NO. = 1 1 1
GROUP = 1 2 3
AXIAL AXIAL
POSITION GEONM.
1.67 1 4, 191E+07 5.868E+07 1.921E+06
5.00 1 4.191E+07 5.868E+07 1.921E+06
8.33 1 4.191E+407 S5.868E+07 1.921E+06
TIME SPENT IN OVERLAY SOLVE , CP = 0.2, PP = 0.0
SUBROUTINE REDTOC, CP = 0.0, P? = 0.0
SUBROUTINE WINTGL, CP = 0.0, PP = 0.0
SUBROUTINE CALPO¥, CP = 0.0, PP = 0.0
SUBROUTINE SPROB , CP = 0.1, PP = 0.0
SOUBROUTINE OUTPRO, CP = 0.0, PP = 0.0

961



APPENDIX H. Sample Problem Output. Problem 2 - Complete Output

SYN3D, OVERLAY CARDS 2D BUCKLED PLANE (THE UNRODDED CORE PLANE FROM THE 3D MODEL) 120/, 05.07., PAGE 1
HALF CORE AXIAL SYMMETRY

LISTING OF SYN3D INPUT

CARDS-PER-CARD-TYPE DATA
211 1101 1 0 0 00 O OO0 O0OOOCO OO0 O O

CARD
TYPE
1 2D BUCKLED PLANE (THE UNRODDED CORE PLANE FROM THE 3D MODEL)
1 HALF CORE AXTAL SYMMETRY
2 6 1 20 0 0 0 0 2 1 0 0
3 0.10000E+01 0.0 0.10000E+02
4 30 0.60000E+02 0 0.0 0 0.0
5 1 0.0 0.60000E+02 0.0 0.0
7 RTFLUX 1 0.0 0.600008+02 0.0 0.0
8 UNIT 0 0.0 0.60000E+02 0.0 0.0

LST



SYN3D, OVERLAY INTEG 2D BUCKLED PLANE (THE UNRODDED CORE PLANE FROM THE 3D MODEL) 1720/, 05.07., PAGE 2

HALF CORE AXIAL SYMMETRY

GENERAL PROBLEM DATA
NUMBER OF GROOPS = 3 (NG ROUP)
BPOINTER CONTAINER SIZE = 6000
NUMBER OF AXIAL MESH INTERVALS = 30
THERE IS NO GROUP COLLAPSING
THERE IS NO IO BOUFFERING
THERE IS NO INPUT FOUNCTION SCALING
THERE WERE NO INPUT INTEGRALS

BOUNDARY CONDITIONS

LOWER X BOUNDARY CONDITION ZEROQO CUOR RENT

UPPER X BOUNDARY CONDITION = ZERO PLUX
LOWER Y BOUNDARY CONDITION = ZERC CURRENT
OPPER Y BOUNDARY CONDITION = ZERO FLUX
LOWER Z BOUNDARY CONDITION = ZERO COURRENT
OUPPER Z BOUNDARY CONDITION = ZERO PLUX

8GT



SYN3D, OVERLAY INTEG 2D BUCKLED PLANE (THE UNRODDED CORE PLANE FROM THE 3D MODEL) 1/20/, 05.07., PAGE 3
HALF CORE AXIAL SYMMETRY

FUNCTION FILE

NUMBER NUMBER FILE NAME GROUPS USED
1 22 RTFLUX, ONROD, CORE, 1 ALL 3
2 999 oNIT , v , 0 ALL 3
AXIAL POSITIOW PLANAR GEOMETRY EXPANSION WEIGHTING
(cn) GEOMETRY NUMBER FILE NUMBER GEOMETRY FILE NAME FONCTION NUMBERS FUNCTION NUMBERS
0.0 T0 60.0 1 11 GEODST, CORE, UNROD, 1 1 2

AXIAL MESH INTERVALS
2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00
2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00
2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00 2.000D+00

DATAR MANAGEMENT PARAMETERS FOR INTEGRAL CALCULATION
SPACE AVAILABLE DURING PLUX AND CROSS SECTION REWRITE = 9858

REQFLY FILE, WORDS/RECORD = 314 NUMBER OF CONCURRENT RECORDS DURING REWRITE = 11
ROWS OF FLUXES/RECORD = 14 COLUMNS OF FLUXES/RECORD = 14
REQXST FILE, WORDS/RECORD = 75 NUMBER OF CONCURRENT RECORDS DURING REWRITE =127
COMPOSITIONS/RECORD FOR FISSION-REMOVAL RECORDS = 5 GROUPS/RECORD FOR DIFFUSION COEFFICIENT RECORDS = 3
SPACE AVAILABLE DURING INTEGRATION = 2416
VOLINT AND DIPINT FILES, WORDS/RECORD = 2000 NOUMBER OF CONCURRENT RECORDS DURING INTEGRATION = 1

651



SYN3D, CVERLAY INTEG 2D BUCKLED PLANE (THE UNRODDED CORE PLANE FROM THE 3D MODEL) 1,20/, 05.07., PAGE 4
HALF CORF AXIAL SYMMETRY

FINAL INTEGRAL TOCS

VOLINT FILE

1=REM, 2=FIS RECORD POINTER PLANAR YEIGHTING EXPANSION NO. OF
ENTRY 3=pPOW,4=FLUX NO. IN RECORD GEOMETRY NO. FON. NO. FON. NO. RECOBRDS
1 3 1 16 1 0 1 1
2 4 1 19 0 0 1 1
3 3 1 22 1 0 2 1
4 4 1 25 0 0 2 1
5 1 1 1 1 2 1 1
6 2 1 7 1 2 1 1

DIFINT FILE
MESHB RATIO = (LOWER DRLTA Z)/(UPPER DELTA Z)
LOWER PLANE = 0 FOR LOWER BOUNDARY INTEGRAL
UPPER PLANE = 0 FPOR UPPER BOUNDARY TINTEGRAL

RECORD POINTER LOWER PLANAR UPPER PLANAR MESH VEIGHTING EXPANS ION NO. OF
BRTRY NO. IN RECORD GEOMETRY NO. GEOMETRY NO. RATIO FON. NO. FUN. NO. RECORDS
1 1 1 0 1 1.00 2 1 1
2 1 4 1 1 1.00 2 1 1
3 1 7 1 0 1.00 2 1 1
TIME SPENT IN OVERLAY INTEG , CP = 0.5, PP = 0.0
SUBROUTINE TINPROY, CP = 0.1, PP = 0.0
SUBROUTINE REDTOC, CP = 0.0, PP = 0.0 .(;'\
SUBROUTINE REWRIT, CP = 0.1, PP = 0.0 o
SUBROUTINE INT? , CP = 0.0, PP = 0.0
SOBROUTINE INT2 , CP = 0.0, PP = 0.0
SOBROUTINE INT3 , CP = 0.0, PP = 0.0
SUBROUTINE INTU4 , CP = 0.0, PP = 0.0
SUBROUTINE RITTOC, CP = 0.0, PP = 0.0
SUBROUTINE INTRIT, CP = 0.0, PP = 0.0



SYN3D, OVERLAY SOLVE 2D BUOCKLED PIA NE (THE UNRODDED CORE PLANE FROM THE 3D MODEL) 1/20/, 05.07., PAGE S
HALF CORE ARXIRL SYMMETRY

INTTOC FILE LABEL = 1,20/ 0507.8, VERSION NUMBER = 2
DATR MANAGEMENT PARAMETERS FCR SOLUTION
INTGLS FILE, WORDS/RECORD = 45 NUMBER OF CONCORRENT RECORDS DURING GAUSS ELIMINATION = 1
NUMBER OF RECORDS = 1
H FILE, WORDS/RECORD = 261 NUMBER OF RECORDS = 1

DIRECT EIGENVALUE CALCULATION
EIGENVALUE ESTIMATE = 0.10000E+01, MAXIMUM NUMBER OF ITERATIONS = 20, CONVERGENCE CRITERION = 0.10000E-04
ITERATION EIGENVALUE

1 0.99508E+00
2 0.99600E+00
3 0.99600E+00
4 0.996002+00

THE CALCULATION HAS CONVERGED ON AN EIGENVALUE

NORMALIZATION, FLUX * SIGMA-F * POWER/FISSION = 0.10000E+02 WATTS.

191



SYN3D, OVERLAY SOLVE

COMBINING COEPFICIENTS FOR DIRECT CALCULATION

FONCTION NO.

GROUP

AXIAL AXIAL
POSITION GEON.

1
1

1.00 1 2.015E4+01
3.00 1 2.C10E+01
5.00 1 1.999E+01
7.00 1 1.982E+01
9.00 1 1.960E+01
11.00 1 1.933E+01
13.00 1 1.900E+01
15.00 1 1.862E+01
17.00 1 1.819E+01
19.00 1 1.772E+01
21.00 1 1.719E+01
23.00 1 1.661E+01
25.00 1 1.599E+01
27.00 1 1.533E+401
29.00 1 1.462E+01
31.00 1 1.388E+01
33.00 1 1.309E+01
35.00 1 1. 227401
37.00 1 1. 142E+01
39.00 1 1.053E+01
41.00 1 9.6 19E+00
43.00 1 8.679E+00
45.00 1 7.714E400
47.00 1 6.729E+00
49.00 1 5.725E+00
51.00 1 4.706F+00
53.00 1 3.674E+00
55.00 1 2.631E+00
57.00 1 1.582E+00
59.00 1 5.277E-01
TINE SPENT IN OVERLAY SOLVE
SOBROUTINE REDTOC, CP
SOBROUTINE WINTGL, CP
SUBROUTINE CALPOW, CP
SOBROUTYNE SPROB , CP
SUBROUTINE OUTPRO, CP

NN

1
2

2.015E+01
2.010E+01
1.999E+01
1.982E+01
1.960E+01
1.933E+01
1.900F+01
1.862E+01
1.820E+01
1.772E401
1.719E+01
1.661E+01
1.5997+01
1.533E+01
1.462E+01
1.388E+01
1.309E+01
1.227E+01
1.142E+01
1.053E+01
9.619E+00
8.679E+00
7.715E+00
6.729E+400
5.726P+00
4.706E+00
3.6T4E+00
2.631E+00
1.582E+00
5.277E-01

cp

0.

PP
PP
PP
PP
PP

1
3

2.015E+01
2.010E+01
1.999E+01
1.982E+01
1.960E+01
1.933E+01
1.900E+01
1.863E+401
1.8208+401
1.772e+01
1.719E+01
1.661E+01
1.599F+01
1.533E+01
1.462E+401
1.388E401
1.309E+01
1.227E+01
1. 142E+0
1.053E+01
9.619E+00
€.679E+00
7.715E+400
6.729E400
5.726E+00
4.706E+400
3.674E+00
2.631E+400
1.582E+00
5.277R-01

u

o
o

Wk o

2T BUCKLED PLANE (THE UNRODDED CORE
HALF CORE AXIAL SYMMETRY
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APPENDIX H. Sample Problem Output. Problem 3 - Partial Output

SYN3D, OVERLAY CARDS 3 GROUP, 3-DIMENSIONAL MODEL, FLUX WEIGHTED SYNTHESIS 1/20/, 05.12., PAGE 1
BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE

3D GEOMETRY BUILT UP FROM 2D GEODST FILES

LISTING OF SYN3D INPUT

CARDS-PER~CARD-TYPE DATA
31116 0 4 0 0 00 0 0 00 1T 1 0 1 0 1

£9T

CARD
TYPE
1 3 GROUP, 3-CIMENSIONAL MODEL, FLUX WEIGHTED SYNTHESIS
1 BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE
1 3D GEOMETRY POUILT OUP FROM 2D GEODST FILES
2 10 1 20 0 0 0 0 1 1 0 0
3 0.10000E+401 0.0 0.10000E+02
4 20 0.20000E+03 0 0.0 0 0.0
5 1 0.0 0.20000E+02
5 2 0.20000E+02 0.60000E+02
5 3 0.60000E+02 0.10000E+03
5 4 0.10000E+03 0.14000E+03
5 5 0.14000E+03 0.18000E+03
5 6 0.18000E+03 0.20000E+03
7 RTFLUOX 10.0 0.20000E+03 0.0 0.0
7 RTFLUX 2 0.0 0.20000E+03 0.0 0.0
7 RTFLUX 3 0.0 0.80000E+02 0.0 0.0
7 RTFLUX 4 0.12000E+03 0.20000E+03 0.0 0.0
16 0 0 0 0 0 0 1 0 0 0 0
17 1 2 3 0 0 0 0 0 0 0 0
19 1 10 2 10 3 10 0 0 0 0 0
21 10 0 0 0 0 0 0 0 0 0 0



SYN3D, OVERLAY 1INTEG

GENERAL PROBLEM DATA

NUMBER OF GROUPS
BPOINTER CONTAINER SIZE =
NUMBER OF AXIAL MESH INTERVALS = 20
IS NO GROTP COLLAPSING
IS NO IO BUFFERING
IS NO INPUT FUNCTION SCALING

WERE NO INPUT INTEGRALS

THERE
THERE
THERE
THERE

BOUNDARY CCNDITIONS
LOWER X BOUNDARY
UPPER X BOUNDARY
LOWER Y BOUNDARY
UPPER Y BOUNDARY
LOWER Z BOUNDARY
UPPER Z BOTUNDARY

3 GROUP, 3-DIMENSIONAL MODEL, FLUX WEIGHTED SYNTHESIS
BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE

3D GEOMETRY BUILT UP FROM 2D GEODST FILES

= 3 (NGROUP)
10000

CONDITION
CONDITICN
CONDITION
CONDITION
CONDITION
CONDITION

ZERO CUR RENT
ZERO FLUX
ZERO CURRENT
ZERQ FLUX
ZERO FLUX
ZERC FLUX

1720/,

05.12.,

PAGE

2

79T



SYN3D, OVERLAY INTEG 3 GROUP, 3-DIMENSTONRL MODEL, FLUX WEIGHTED SYNTHESIS 1/20/, 05.12., PAGE 3
BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE
3D GECMETRY BUILT UP FROM 2D GEODST FILES

FUNCTION FILE

NUMBER  NUMBER FILE NAME GROUPS USED
1 22 RTFLUX, UNROD, CORE, 1 ALL 3
2 23 RTFLUX, ROD, CORE, 2 ALL 3
3 24 RTFLUX, UNROD, BL ANKT, 3 ALL 3
4 25 RTFLUX, ROD, BLANKT, & ALL 3
AXIAL POSITION PLANAR GEOMFTRY EXPANSION WEIGHTING
(cmy GEOMETRY NUMBER FILE NOUMBER GEOMETRY FILE NAME FUNCTION NUMBERS FUNCTION NUMBERS
0.0 TO 20.0 1 11 GEODST, REFL, UNROD, 1 1 2 3 1 2 3
20.0 TO 60.0 2 12 GEODST,  BLAN, UNROD, 2 1 2 3 1 2 3
60.0 TO 80.0 3 13 GEODST, CORE, UNROD, 3 1 2 3 1 2 3
80.0 TO 100.0 3 13 GEODST, CORE, UNROD, 3 1 2 1 2
100.0 TO 120.0 4 14 GEODST,  CORE, ROD, 4 1 2 1 2
120.0 TO 140.0 4 14 GEODST, CORE, ROD, & 12 4 1 2 4
140.0 TO 180.0 5 15 GEODST,  BLAN, ROD, S 1 2 4 1 2 4
180.0 TO 200.0 6 16 GEODST,  REFL, ROD, 6 1 2 4 1 2

AXIAL MESH INTERVALS
1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01
1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1,000D+01 1.000D+01 1.000D+01

DATA MANAGEMENT PARAMETERS FOR INTEGRAL CALCULATION
SPACE AVAILABLE DURING FLUX AND CROSS SECTION REVRITE = 16132

REQFLX FILE, WORDS/RECORD = 2799 NOMBER OF CONCURKRENT RECORDS DURING REWRITE = 5
ROWS OF FLUXES/RECORD = 11 COLUMNS OF FLUXES/RECORD = 14

REQXST FILE, WORDS/RECORD = 105 NUMBER OF CONCURRENT RECORDS DURING REWRITE =150
COMPOSTITIONS/RECORD FOR FISSION-REMOVAL RECORDS = 7 GROTPS/RECORD FOR DIFFUSION COEFFICIENT RECORDS = 3

SPACE AVAILABLE DURING INTEGRATICN = 2784
VOLINT AND DIFINT FILES, WORDS/RECORD = 2000 NUMBER OF CONCURRENT RECORDS DURING INTEGRATION = 1

sot



SYN3D, OVERLAY SOLVE 3 GROUP, 3-DIMENSIONAL MODEL, FLUX WEIGHTED SYNTHESIS 1,20/, 05.12., PAGE 7

BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE
3D GEOMETRY BUTLT UP FROM 2D GEODST FILES

INTTOC FILE LABEL = 1,20/ 0513.0, VERSION NUMEFR = 2
DATA MANAGEMENT PARAMETERS FOR SOLUTION
INTGLS PILE, WORDS/RECORD = 2655 NUMBER OF CONCURRENT RECORDS DURING GAUSS ELIMINATION = 1
NUMBER OF RECORDS = 1
H FPILE, WORDS/RECORD = 1350 NUMBFR OF RECORDS = 1

DIRECT EIGENVALUE CALCULATION
EIGENVALUE ESTIMATE = O.10000E+01, MAXIMUM NUMBER OF ITERATIONS = 20, CONVERGENCE CRITERION = 0.10000E-04
ITERATION EIGENVALUE

0.96700E+00

0.9749SE+00

0.97505E+00

0.97506€+00

0.97506E+00

NE WK =

THE CALCULATION HAS CONVERGED ON AN EIGE NVALUE

NORMALIZATION, FLUX * SIGMA-P * POWER/FISSION = 0.10000E+02 WATTS.

991



SYN3D,

OVERLAY SOLVE

3 GROUP,

3-DIMENSIONAL MODEL,

FLUX WEIGHTED SYNTHESIS

BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE
3D GEOMETRY BUILT UP FROM 2D GEODST FILES

COMBINING COEFFICIENTS FOR DIRECT CALCULATION

FUNCTION NO.

AXIAL

GROUP

AXTAL

POSITION GEOM.

5.00
15.00
25.00
35.00
45.00
55.00
65.00
75.00
85.00
95.00

105.00
115.00
125.00
135.00
145.00
155.00
165.00
175.00
185.00
195.00

AV NELREEFLSEWWWWNNONKN = =

1

= 1

-4.011E-02
-1. 140E-01
-1.336E-01
-1.084E-01
2.150E-01
1.755E+00
6.756E+00
9.014E+00
9.909E+00
9.286E+00
2.670E+00
6.270E-01
1.029E-01
-7.924E-02
-2.6178-02
-4.339E-03
-3.609E-03
-4.999E-03
-9.930E-03
-3.628E-03

1 1
2 3

-6.790E-02 - 3.858E-01
-2.015E-01 - 1.101E+00
-1.373E-01 -4.234E-01
2.187E-01 -7.839E-01
1.187E+00 -1.835E+00
3.531E+400 -1.828E+00
7.527E+400 8.237E+00
9.430E+00 1.008E+01
1.001E+401 1.061E+01
9.171E400 9.971E+00
3.224E+00 9.039E-01
9.224E-01 1.263E-01
1.566E-01 - 1.331E-02
-2.836E-01 - 6.129E-02
-6.264E-01 2.831E-01
-3.208E-01 1.429E-01

Py

1.939E-02
4.963E-02
2.138E-02
2.074E-02
4.994E-02
9.521E-02
1.678E-01
4.874E-01
1.159E+00
2.677E+00
1.047E+01
1.174E+01
1.040E+01
7.609E+00
2.018E+00
2.671E-01

~-1.178E-01 2.961E-02 -1.026E-01
-4,665E-02 -2.023E-02 -1.220E-01 -9.064E-02
-6.423E-02 -8.034E-02 -6.927E-02 -7.638E-02
-2.155E-02 -2.923E-02 -2.239E-02 -3.399E-02 -1.242E-01

NN

4.160E-02
1.4138-01
8.618E-02
1.178E-01
3.294E-01
5.260E-01
-2.078E-01
1.275E-01
1.013E+00
2.687E+00
9.597E+00
1.124E+401
1.017E+01
8.149R+00
4.849E+00
1.757E+400
3.453E-01

3.288E-01
9.705E-01
3.904E-01
8.638E-01
2.303E+400
3.591E+00
~8.951E-01
-5.675E-01
3.418E-01
1.639E+00
1. 244E+01
1.226E401
1.066E+01
7.885E+00
-5.096E-01
-9.739E-01
~4.490E-01
-1.979E-01
-3.406E-01

4.569E-04
1.485E-03
2.831E-03
4.929£-03
7.625E-03
8.641E-03
5.292E-04
-2.723E-04

0.0

OCOCOOOCOCOOQ

OO0COCOO0OODOOOOO

1/20/,

N W

5.733E-04
1.760E-03
2.923E-03
3.992E-03
4.549E-03
3.516E-03
8.050E-04
7.937E-05

QOO OO0 OODOCOOC

COO0COCOCOCOOOO

05.12., PAGE

8.672E-04
2.523E-03
3.250E-03
4.663E-03
6.462E-03
7.214E-03
1.083E-03
1.892E-04

COO00O0OOCODOOOO
o s & 8 4 & 8 4 8 e
OO0 OOCOOCOO

8

py

9.911E-03
8.670E-03
5.491E-03
3.084E-03
1.594E-03
4.861E-04

L9T



SYN3D,

COMBINING COEPFICIENTS FOR DIRECT CALCULRTION

OVERLAY 50

LVE

3

FONCTION NO. = 4
GROTP = 2
AXIAML AXIAL
POSITION GEOM.
5.00 1 0.0
15.00 1 0.0
25.00 2 0.0
35.00 2 0.0
45.00 2 0.0
55.00 2 0.0
65.00 3 0.0
75.00 3 0.0
85.00 3 0.0
95.00 3 0.0
105.00 4 0.0
115.00 4 0.0
125.00 4 4.128E-04
135.00 4 1.122E-03
145.00 5 4.308E-03
155.00 5 5.536E-03
165.00 5 4.736E-03
175.00 5 3.376E-03
185.00 6 2.035E-03
195.00 6 6.6 39E-04
TIKE SPENT IN OVERLAY SOLVE
SUBROUTINE REDTOC, CP
SOBROOTINE WINTGL, CP
SUBROUTINE CALPOW, CP
SUBROUTINE SPROE , CP
SUBROUTINE OUTPRO, CP

GROUEF, 3-DIMENSIONAL MODEL,
BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE

FLUX WEIGHTED SYNTHESIS

3D GEOMETRY BUILT UP FROM 2D GEODST FILES

[
3

« . e
COO0OQOQOOOOOO

QOO COOOQOOOO

1.459E-04
1.496E-03
1.017E-02
8.5u427-03
5.697E-03
3.735E-03
2.896E-03
9.832E-04

cp

LU T T I [

o
o

1720/,

05.12.,

PAGE

9
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SYN3D, OVERLAY EDITS

3 GROUP,

PLANAR FLUX DISTRIBUTION,

ROW

VOS0NEWN .

- -
N O

ROW

VOE~NAVEWND a

COLUMN
1

1.9046D+08
2.0897D+08
2.1233D+08
2.0565Dp+08
1.9234D+08
1.7381D+08
1.5026D+08
9.8743D+07
4.8302D+07
1.8800D+07
8.4087D+06
2.4764D+06

COLUMN
10

1.8800D+07
1.8798D+07
1.8650D+07
1.7777D+07
1.6103D+07
1.3723D+07
1.0773D+07
7.5529D+06
4.2673D+06
2.1540D+06
1.1782D+06
3.7670D+05

COLUMN
2

2.0897D+08
2.1277D+08
2.1206D+08
2.0448D+08
1.9112D+08
1.7346D+08
1.5419D+08
1.12104D+08
4.8459D407
1.8798D+07
8.3831D+06
2.4656D+06

COLOMN
11

8.4087D+06
8.3831D+06
8.2339D+06
7.8146D+06
7.0760D+06
6.0433D406
4.7848D+06
3.4236D+06
2.1167D+06
1.1782D+406
6.2775D+05
1.9806D+05

3-DIY ENSTONAL MODEL,
BLANKET FUNCTIONS

Z

= 95.00,

COLUMYN
3

2.1233D+08
2.1206D+08
2.0806D+08
1.9906D+08
1.8543D+08
1.6881D+08
1. 5272D+08
1.1512D+08
4.8747D+07
1. 8650D+07
8.2339D+06
2. 4115D+06

COLUMN
12

2.476u4D+06
2.4656D+06
2.4115D+06
2.283u4D+06
2.0668D+06
1.7676D+06
1.4061D+06
1.0181D+06
6.5214D+05
3.7670D+05
1.9806D+05
6.2043D+04

FLUX WEIGHTED SYNTHESIS

(3 AND 4) NOT USED EVERYWHERE
3D GECMETRY BUILT UP FROM 2D GEODST FILES

GROUP =

COLUMN
4

2.0565D+408
2.0448D+08
1.9906D+08
1.8904D+08
1.7473D+08
1.5814D+08
1.4432D408
1.1007D+08
4.6609D+07
1.7777D+07
7.8146D+06
2.2834D+06

1

COLUMN
5

1.9234D+08
1.9112D+08
1.8543D+08
1.7473D+08
1.5881D+08
1.3953D+08
1.2964D+08
9.9527D+07
4.2206D+07
1.6103D+07
7.0760D+06
2.0668D+06

COLUMN
6

1.7381D+08
1.7346D+08
1.6881D+08
1.5814D+08

1.3953D+08°

1.1186D+08
1.1084D+08
8.4747D+07
3.5923D+07
1.3723D+07
6.0433D+06
1.7676D+06

120/, 05.12.,
COLUMN COLUAN
7 8

1.5026D+08  9.8743D+07
1.5419D+08  1.1214D+08
1.5272D+08  1.1512D+08
1.4432D+08  1.1007D+08
1.2964D+08  9.9527D+07
1.1084D+08  8.4747D+07
9.2576D+07  6.5384D407
6.5384D+07  4.0483D+07
2.7982D+07  1.9421D+07
1.0773D+07  7.5529D+06
4.7848D+06  3.4236D+06
1.4061D+06 1.0181D+06

PAGE 11

COLUMN
9

4.8302D+07
4.8459D+07
4.8747D+07
4.6609D+07
4.2206D+07
3.5923D+07
2.7982D+07
1.9421D+07
9.5611D+406
4.2673D+06
2.1167D+06
6.5214D+05

691



SYN3D, OVERLAY EDITS

PLANAR POWER DENSITY (WATTS/CC), Z =

ROW

pury
SCOVONOANEWN =

PN
N -

ROW

VOO WNE WN =

-t -
N -O

COLUMN
1

0.0
3.4749E-05
3.4801E-05
3.3536E-05
3.1213E-05
2.7897E-05
3.0186E-05
0.0
2.4301E-06
9.4583E-07
0.0
0.0

COLUMN
10

9.4583E-07
9.4573E-07
9.3829E-07
8.9435E-07
8.1014E-07
6.9040E-07
5.41998-07
3.7999E-07
2.1469E-07
1.0837E-07
0.0

0.0

3 GRoOUP,

BLANKET FUNCTIONS

COLUMN
2

3. 4749E-05
3.5052E-05
3.4698E-05
3.3331E-05
3.1004E-05
2.7796E-05
3.0652E-05
2.3299E-05
2.4380E-06
9.4573E-07
0.0

0.0

COLUMN
1

DRI
QOO0 ODOOCOOCO

Cooo0Cooco000O0

DRI

3-DIMENSIONAL MODEL,

95.00

COLUMN
3

3. 4801E-05
3.4698E-05
3.3960E-05
3.2415E-05
3.0060E-05
2.7004E-05
3.0153E-05
2.3343E-05
2. 4525E-06
9.3829E-07
0.0

0.0

COLUMN
12

QOO0 OOOOOROO
« o s 8 s ¢ 4 s a »
[N =RoNoNoN=No NN Na e lol

FLUX WEIGHTED SYNTHESIS

(3 AND 4) NOT USED EVERYWHERE
3D GEOMETRY BUILT UP FROM 2D GEODST FILES

COLUMN
4

3.3536E-05
3.3331E-05
3.2415E-05
3.0739E-05
2.8311E-05
2.5307E-05
2.8451E-05
2.2199E-05
2.3449E-06
8.9435E-07
0.0

0.0

COLUMN
5

3.1213E-05
3.1004E-05
3.0060E-05
2.8311E-05
2.5718E-05
2.2482E-05
2.5641E-05
2.0097E-05
2.1234E-06
8.1014E~-07
0.0

0.0

COLUMN
6

2.7897E-05
2.7796E-05
2.7004E-05
2.5307E-05
2.2482E-05
0.0

2.2204E-05
1.7248E-05
1.8073E-06
6.9040E-07
0.0

0.0

1,20/, 05.12., PAGE 14

COLUMN
7

3.0186E-05
3.0652E-05
3.0153E-05
2.8451E-05
2.5641B-05
2.2204E-05
1.8412E-05
1.3644E-05
1.4078E-06
5.4199E-07
0.0

0.0

COLUMN
8

0.0
2.3299E-05
2.3343E-05
2.2199E-05
2.0097E-05
1.7248E-05
1.3644E-05
0.0
9.7707E-07
3.7999E-07
0.0
0.0

COLUMN
9

2.4301E-06
2.4380E-06
2.u4525E-06
2.3449E-06
2.1234E-06
1.8073E-06
1.4078E-06
9.7707E-07
4.8102E-07
2.1469E-07
0.0

0.0

oLt



SYN3D, OVERLAY EDITS

ZONE AVERAGE FLUX

ZONE

NONME WN

GROUP
1

1.5182E+08
9.3248E+07
1.4133E+07
1.9114E+07
1.3812E+06
2.4808E+07
3.9452E+07

3 GROUP,

3-DIMENSIONAL MODEL,
BLANKET FUNCTIONS

(3 AND 4)

FLUX WEIGHTED SYNTHESIS

NOT USED EVERYWHERE

3D GEOMETRY BUILT UP FROM 2D GEODST FILES

GROUP
2

1.8024E+408
1.0261E+08
3.4796E+07
4.0616E+07
5.3950E+06
3.7031E+07
5.9773E+07

GROUP
3

5. 7973E406
3.0418E+06
2.3965E+06
2. 229UE+06
5.8987E+05
5.7260E+05
2.9702E+06

1720/,

05.12.,

PAGE
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SYN3D, OVERLAY EDITS

CONTRIBUTIONS TO
AXIAL REAL PLOUX
FPROM EACH PUNCTION

GROUP 2

HAX = 1.175B+12
BIN =-6.523E+10

Pt = £ W 3 DC D g 2 DG P 5 DA D DS 0 D4 D D 24 Dt 54 D¢ 4 3 A g P D D4 D¢ D D PR Dd D B D 36 DG DS D Dl D 54 D¢ B DS D D

-t W

»
»
»
t

3 GROUP,
BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE
3D GEOMETRY BUILT UP FROM 2D GEODST FILES

w

- N

w

- N

w

-

- N

3-DIMENSIONAL MODEL,

-~

wo

22222
2

XXX XX

MIN =5.000E+00
MAX =1.9580R¢02

FLUX WEIGHTED SYNTHESIS

]
00 0

2
2

33 2

3

22
XX XXX XXX xxxxxxxxxxxxivi1x

AXIAL POSITION

0 = sOn
1,2...ETC a

1720/,

1 1

INDIVIDUAL NODES

05.12.,
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APPENDIX H.

SYN3D,

LISTING OF SYN3D INPUT

CARDS-FER-CARD-TYPE LCATA

4 1

CARD
TYPE

@ODONNNNNNARNAWN = =

OVERLAY C

1 0 0

3 GROU

BLANKET FUNCTIONS

ARDS

2 4

3 GRroOUP,

Sample Problem Output.

3-DIMENSIONAL MODEL,
BLANKET FUNCTIONS

MIXED FLUX AND ADJOINT
(3 AND 4) NOT USED EVERYWHERE

Problem 4 - Partial Output

GROUP 3 OF BLANKET FUNCTIONS NOT USED AT ALL
INPUT 3D GEODST FILE

0 0 0 2

P, 3-DIMENSIONAL MODEL,

0o 0 1 1

MIXED FLUX AND ADJCINT WEIGHTING
(3 AND 4) NOT USED EVERYWHERE

1

1

11

GROUP 3 OF BLANKET FOUNCTI ONS NOT USED AT ALL
INPUT 3D GEODST FILE

RTFLUOX
0

W b =

2

20 0 0

0.10000E+01 0.0

ANV EFWEWN=S W= o

0000E+03

3 0.21300E+01
3 0.21300E+0

0.20000E+03
0.20000E+03
0.10000E+03
0.20000E+03
0.20000E+03
0.20000E+03
0.10000E+03
0.20000E+03

0

1

0
1
0
0
1
1
5

0 0
0.10000E+02
0 0
0 0

[oN oo NoNoNeNoRal
[=NeoNoNeRoleNeNol

0
0
0
0
0
11
1
18

ONNOO20OQ

0.
0.

0
0

3

[=ReNoNoNeNeRaRol
N .
cCoQoQooo0oo0

COMOOOOO

OWWOOOOO

SOOMOODOCOC

(>N NoNe N Nao

THE DATA FOR THE TYPE 4 AND S CARDS IS BEING EXTRACTED FROM THE FILE GEODST,

o unFE

20 0.20000E+03

~SNouvmesEwNn

0.0
0.20000E+02

0.60000E+02

0.10000E+03
0.14000E+03

0.18000E+03

0 0.0

0.20000E+02
0.60000E+02
0.10000E+03
0.14000E+03
0.18000E+03
0.20000E+03

0 0.0

3p, 3Gp,

JEIGHTING

MODEL,

1

1/20/,

05.21.,

PAGE

1

€LT



SYN3D, OVERLAY INTEG 3 GrROOP, 3-DIMENSIONAL MODEL, MIXED FLUX AND ADJOINT WEIGHTING 1720/, 05.21., PAGE 3
BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYVHERE
GROUP 3 OF BLANKET PUNCTIONS NOT USED AT ALL
INPUT 3D GEODST FILE

GENERAL PROBLEM DATR
NUMBER OF GROUPS = 3 (NGROUP)
BPOINTER CONTAINER SIZE = 15000
NUMBER OF AXIAL MESH INTERVALS = 20
THERE IS NO GROUP COLLAPSING
THERE IS NO IO BUFFERING
THERE IS NO INPUT FUNCTION SCALING
THERE WERE NO INPUT INTEGRALS

BOUNDARY COCNDITIONS

LOWER X BOUNDARY CONDITION = ZERO CUR RENT
UPPER X BOUNDARY CCNDITION = ZERO FLUX
LOWER Y BOUNDARY CONDITION = ZERC CURRENT
UPPER Y BOUNDARY CONDITION = ZERO FLUX
LOWER Z BOUNDARY CONDITION = LOGARITHMIC

Cc(1), BY GROUP
2.130E+00 2.130E+00 2.130E+00
C(2), BY GROUP
1.000B+00 1.000E+00 1.000E+00
UPPER Z BOUNDARY CONDITION = LOGARITHMIC
c(1), BY GROUP
2.130E+00 2.130E+400 2.130E+00
C(2), BY GROUOP
1.000E+00 1.000E+00 1.000E+00

LT



SYN3D, OVERLAY INTEG 3 GROUP, 3-DIMENSIONAL MODEL, MIXED FLUX AND ADJOINT WEIGHTING 1/20/, 05.21., PAGE 4
BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE
GROUP 3 OF BLANKET FUNCTIONS NOT USED AT ALL
INPUT 3D GEODST FILE

FUNCTION FILE

NUMBER  NUMBER FILE NAME GROUPS USED
1 22 RTFLUX, UNROD, CORE, 1 ALL 3
2 23 RTFLUX, ROD, CORE, 2 ALL 3
3 24 RTFLUX, UNROD, BLANKT, 3 12
4 25 RTFLUX, ROD, BLANKT, &4 12
5 32 ATFLUX, UNROD, CORE, 1 ALL 3
6 33 ATFLUX, ROD, CORE, 2 ALL 3
AXIAL POSITION PLANAR GEOMETRY EXPANSION YEIGHTING
(cH) GEOMETRY NUMBER FILE NUMBER GEOMETRY FILE NAME FONCTION NUMBERS FUNCTION NUMBERS
0.0 TO 20.0 1 12 GEODST, 1,20/, 0521.2, 2 1 2 3 3 5 6
20.0 TO 60.0 2 13 GEODST, 1,20/, 052%1.2, 3 1 2 3 3 5 6
60.0 TO 100.0 3 14 GEODST, 1720/, 0521.2, & 1 2 3 3 5 6
100.0 TO 140.0 4 15 GEODST, 1,20/, 0521.2, 5 1 2 4 5 6 &
140.0 TO 180.0 5 16 GEODST, 1,20/, 0521.2, 6 1 2 4 5 6 4
180.0 T0 200.0 6 17 GEODST, 1,20/, 0521.2, 7 1 2 4 5 6 4

AXIAL MESH INTERVALS
1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+017 1.000D+01
1.000D+401 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01 1.000D+01

DATA MANARGEMENT PARARMETERS FOR INTEGRAL CALCULATION
SPACE AVAYLABLE DURING PLUX RAND CROSS SECTION REWRITE = 26070
REQFLX FILE, WORDS/RECORD 4734 NUMBER OF CONCURRENT RECORDS DURING REWRITE = 5
ROWS OF FLUXES/RFCORD 14 COLUMNS OF FLUXES/RECORD = 14

INITIAL ESTIMATES OF STORAGE REQUIREMENT'S FOR FLUX, GEOMETRY AND/OR CROSS SECTION REWRITE WAS WRONG. SYN3D WILL START
THE REWRITE AGAIN WITH BETTER ESTIMATES.

DATA MANAGEMENT PARARMETERS FOR INTEGRAL CALCULATION
SPACE AVAILABLE DURING FLUX AND CROSS SECTION REWRITE = 25846

REQFLX FPILE, WORDS/RECORD = 4734 NOMBER OF CONCURRENT RECORDS DURING REWRITE = 5
ROWS OF FLUXES/RECORD = 14 COLUMNS OF FLUXES/RECORD = 14
REQXST FILE, WORDS/RECORD = 105 NOMBER OF CONCURRENT RECORDS DURING REWRITE =240
COMPOSITIONS/RFCORD FOR FISSION-REMOVAL RECORDS = 7 GROUPS/RECORD FOR DIFFUSION COEFFICIENT RECORDS = 3
SPACE AVAILABLE DURING INTEGRATION = 5561

VOLINT AND DIFINT FILES, WORDS/RECORD = 2000 NOIMBER OF CONCURRENT RECORDS DURING INTEGRATION = 2

GLT



SYN3D, OVERLAY SOLVE

3 GROUP, 3-DIMENSIONAL MODEL, MIXED FLUX AND ADJOINT WEIGHTING 1720/,

BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE
GROUP 3 OF BLANKET FUNCTIONS NOT USED AT ALL

INEUT 3D GEODST FILE

INTTOC FILE LABEL = 1,20/ 0521.7, VERSION NOUMBER = 2

DATA MANAGEMENT PARAMETERS FOR SOLUTION

INTGLS FILE,

NUMBER OF RECORDS
H FILE, WORDS/RECORD

DIRECT EIGENVALUE CALCULATION
0. 10000E+01,

EIGENVALUE ESTIMATE =

WORDS/RECORD

2214 NUMBER OF CONCURRENT RECORDS DURING GAUSS EL IMINATION = 1

NUMBER OF RECORDS = 1

ITERATION EIGENVAIUE
1 0.97289E+00
2 0.97518E+00
3 0.97520B+00
4 0.97520E+00
S 0.97520E+00
THE CALCULATION HAS CONVERGED ON AN EIGENVALUE
NORMALIZATION, FLUX * SIGMA-F * POWER/FISSION = 0.10000E+02 WATTS.

05.21.,

MA XIMUM NUMBER OF ITERATIONS = 20, CONVERGENCE CRITERION = 0.10000E-04

PAGE
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SYN3D,

OVERLAY SOLVE 3

GROU P,

3-DIM ENSIONAL MODEL,

BLANKET FUNCTIONS (3 AND 4)
GROUP 3 OF BLANKET FUNCTIONS NOT USED AT ALL
INPUT 3D GEODST FILE

COMBINING COEFFICIENTS FOR DIRECT CALCULATION

FUNCTION NO.

AXIAL

GROUP

AXTIAL

POSITION GEOM.

5.00
15.00
25.00
35.00
45.00
55.00
65.00
75.00
85.00
95.00

105.00
115.00
125.00
135.00
145.00
155.00
165.00
175.00
185.00
195.00

ANV EEEFRFWWWWNNNON 2 o

1

= 1

-2.205E-03
-3.573E-02
-8.764E-02
-1.489E-01
-6.116E-02
1.097E+400
6.707E+00
8.851E+00
3.304E+00
7.632E+00
2.750E+00
7.082E-01
1.316E-01
-8.474E-02
-5.773E-02
-1.486E-02
-4.595E-03
-3.712E-03
-9.074E-03
-5.959E-03

1
2

3.212E-01
-1.853E-01
-1.261E-01
3.669E-01
1.676E+00
4.715E+00
8.495E+00
9.824E+00
1.023E+01
9.666E+00
3.285E+00
9.588E-01

1
3

1. 944E+00
3.242E+00
4.739E+00
6.383E+00
7.997E+00
9.134E+00
9.96U4E+00
1.045E+01
1.072E+401
1.014E+01
8.460E-01
1.094E-01

1.289E-01 -3.661E-02
-4,222E-01 -2.615E-01
-9.160E-01 -1.117E+00
-4.,825E-01 -1.038E+00
-1.757B-01 -7.635E-01
~5.592E-02 -5.467E-01
-6.586E-02 -5.061E-01
-2.290E-02 -2.005E-01 -3.724E-02 -6.697E-02

NOT USED EVERYWHERE

-4.265E-02 -3.450E-01 -7.119E-01

-1.966E-02
-1.785E-02
4.707E-02
2. 480E-01
5.667E-01
2.046E-01
6.109E-01
1.599E+00
3.828E+00
1.004E+01
1.156E+01
1.028E+01
7.538E+00
2.108E+00
3.104E-01
-1.002E-01
-1.347E-01
-8.581E-02

6.313E-02
4.543E-02
2.298E-02
7.6930E-02
-6.315E-02
-7.160E-01
-1.116E-01
8.199E-01
2.266E+00
9.015E+00
1.086E+01
1.026E+01
8.768E+00
6.125E400
2.416E+00
5.644E-01
-7.333g-02
-1.071E-01

1.700E-01
-3.025E-01
3.901E-02
1.201E+00
2.323E+00
-1.133E+00
-6.752E-01
2.259E-01
1. 443E+00
1.248E+01
1. 226E+01
1.085E+01
9.809E+00
1.251E+01
9.991E+00
6.900E+00
4.673E+00
3.541E+00
1.387E+00

MIXED FLUX AND ADJOINT WEIGHTING

6.798E-04
1.462E-03
2.806E-03
5.052E-03
8.230E-03
1.006E-02
6.387E-04
4.980E-05
1.246E-03
3.626E-03

Coococooococo©

OCOC0OOOCOOCOOO

1720/,

N W

6.021E-04
1.958E-03
3.030E-03
3.904E-03
4.059E-03
2.247E-03
-1.974E-04
-2.784E-04
-1.005E-04
-2.828E-04
0.0

COOOCOOOCOCO

QOO0 COOOC

05.21.,

COOOOCOOOOO

COVDOO0O0OQOO0O

1.829E-03
3.830E-0u4
-2.793E-05
9.650E-04
9.613E-03
8.501E-03
5.498E-03
3.181E-03
1.756E-03
7.301E-04

PAGE
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1.101E-03
7.380E-04
2.825E-04
1.371E-04
2.302E-03
4.542E-03
4.436E-03
3.410e-03
2.196E-03
8.869E-04

LLT



SYN3D, OVERLAY SOLVE 3 GROUP, 3-DIMENSIONAL MODEL, MIXED FLUX AND ADJOINT WEIGHTING 1/20/, 05.21., PAGE 10
BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE
GROUP 3 OF BLANKET FUNCTIONS NOT USED AT ALL
INPUT 3D GEODST FILE

COMBINING COEFFICIENTS POR DTRECT CALCULATION

FUNCTION NO. = 5 5 5 6 6 6
GROUP = 1 2 3 1 2 3
AXIRAL AXTAL
POSITION GEOM.

5.00 1 0.0 0.0 0.0 0.0 0.0 0.0
15.00 1 0.0 0.0 0.0 0.0 0.0 0.0
25.00 2 0.0 0.0 0.0 0.0 0.0 0.0
35.00 2 0.0 0.0 0.0 0.0 0.0 0.0
45.00 2 0.0 0.0 0.0 0.0 0.0 0.0
55.00 2 0.0 0.0 0.0 0.0 0.0 0.0
65.00 3 0.0 0.0 0.0 0.0 0.0 0.0
75.00 3 0.0 0.0 0.0 0.0 0.0 0.0
85.00 3 0.0 0.0 0.0 0.0 0.0 0.0
95.00 3 0.0 0.0 0.0 0.0 0.0 0.0

105.00 4 0.0 0.0 0.0 0.0 0.0 0.0
115.00 4 0.0 0.0 0.0 0.0 0.0 0.0
125.00 4 0.0 0.0 0.0 0.0 0.0 0.0
135.00 u 0.0 0.0 0.0 0.0 0.0 0.0
145.00 5 0.0 0.0 0.0 0.0 0.0 0.0
155.00 5 0.0 0.0 0.0 0.0 0.0 0.0
165.00 5 0.0 0.0 0.0 0.0 0.0 0.0
175.00 5 0.0 0.0 0.0 0.0 0.0 0.0
185.00 6 0.0 0.0 0.0 0.0 0.0 0.0
195.00 6 0.0 0.0 0.0 0.0 0.0 0.0

8.1



SYN3D, OVERLAY SOLVE 3 GROUP, 3-DIY ENSIONAL MODEL, MIXED FLUX AND ADJOINT WEIGHTING t/20/, 05.21.,

BLANKET FUNCTIONS (3 AND 4) NOT USED EVERYWHERE
GROUP 3 OF BLANKET FUNCTIONS NOT USED AT ALL
INPUT 3D GEODST FILE

DATA MANAGEMENT PARAMETERS FOR SOLUTION

INTGLS FILE, WORDS/RECORD = 2214 NUMBER OF CONCURRENT RECORDS DURING GAUSS ELIMINATION = 1
NUMBER OF RECORDS = 1
H FILE, WORDS/RECORD = 1216 NUMBER OF RECORDS = 1

ADJOINT EIGENVALUE CAICULATION
EIGENVALUE ESTIMATE = 0.97620E+00, MAXIMUM NUMBER OF ITFRATIONS = 20, CONVERGENCE CRITERION = 0.10000E-04

ITERATION EIGENVALUE

1 0.97541E+400
2 0.97520E+00
3 0.97520E+00
4 0.97520E+00

THE CALCULATION HAS CONVERGED ON AN EIGENVALUE

NORMALIZATION, ADJOINT #* SIGMA-F * POWER/FISSION = 0.10000E+02 WATTS.

PAGE

1
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SYN3D, OVERLAY SOLVE 3 GROUP, 3-DIMENSIONAL MODEL, MIXED FLUX AND ADJOINT WEIGHTING 1720/, 05.21., PAGE 12
BLANKET FONCTIONS (3 AND 4) NOT USED EVERYWHERE
GRCUP 3 OF BLANKET FUNCTIONS NOT OUSED AT ALL
INPUT 3D GEODST FILE

COMBINING COEFFICIENTS FOR ADJOINT CALCULATION

FONCTION NO. = 1 1 1 2 2 2 3 3 4 4
GROUP = 1 2 3 1 2 3 1 2 1 2

AXIAL AXIAL
POSITION GEOM.

5.00 1 0.0 0.0 0.0 0.0 0.0 0.0 1.245E-03 6.946E-05 0.0 0.0

15.00 1 0.0 0.0 0.0 0.0 0.0 0.0 2.863E-03 1.840E-04 0.0 0.0

25.00 2 0.0 0.0 0.0 0.0 0.0 0.0 4.769E-03 3.018E-04 0.0 0.0

35.00 2 0.0 0.0 0.0 0.0 0.0 0.0 7.088E-03 4.u487E-04 0.0 0.0

45.00 2 0.0 0.0 0.0 0.0 0.0 0.0 9.197E-03 5.953E-04 0.0 0.0

55.00 2 0.0 0.0 0.0 0.0 0.0 0.0 8.457E-03 5.931E-04 0.0 0.0

65.00 3 0.0 0.0 0.0 0.0 0.0 0.0 1.328E-03 1.304E-04 0.0 0.0

75.00 3 0.0 0.0 0.0 0.0 0.0 0.0 -4.939E-05 -3.299E-05 0.0 0.0

85.00 3 0.0 0.0 0.0 0.0 0.0 0.0 -6.862£-04 -1.352E-04 0.0 0.0

95.00 3 0.0 0.0 0.0 0.0 0.0 0.0 -8.471E-04 -2.135E-04 0.0 0.0
105.00 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.823E-04 2.8B4BE-Ou4
115.00 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.441E-04 2.032E-04
125.00 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.136E-04 1.042E-04
135.00 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.682E-03 1.S19E-04
145.00 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.561E-03 6.972E-04
155.00 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.027B-02 6.559E-04
165.00 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.811E-03 4.609E-04
175.00 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 V.0 5.166E-03 2.910E-04
185.00 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.075E-03 1,701E-04
195.00 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.339E-03 6.481E-05

081



SYN3D,

OVERLAY SOLVE

COMBINING COEFFICIENTS FOR ADJOINT CALCULATION

FUONCTION NO. = 5
GROUP = 1
AXIAL AXIAL
POSITION GEOM.

5.00 1 -5.279E-01
15.00 1 -1.622E+00
25.00 2 -2.637E+400
35.00 2 -3.699E+00
45.00 2 -4.166E+00
55.00 2 -1.691E+00
65.00 3 6.684E+00
75.00 3 9.6 11E+00
85.00 3 1.099E+01
95.00 3 1.042E+01

105.00 4 3.627E+00
115.00 4 1. 106E+00
125.00 4 3.041E-01
135.00 4 8.162E-02
145.00 5 7.049E-01
155.00 5 8.832E-01
165.00 5 7.091E-01
175.00 5 4.781E-01
185.00 6 2.749E-01
195.00 6 1.123E-01
TIME SPENT IN OVERLAY SOLVE
SUBROUTINE REDTOC, CP
SUBROUTINE WINTGL, CP
SUBROUTINE CALPOW, CP
SUBROUTINE SPROB , CP
SUBROUTINE OUTPRO, CP

5
2

1.110%-01
1.383E-01
3.317E-01
7.820E-01
1.737E+400
3.658E+00
7.046E+00
9.453E+00
1.07ME+01
1.022E+01
2.319E+00
4.493E-01
6.759E-02

5
3

1.065E-01
2.334E-01
4.614E-01
9.814E-01
2.065E+00
4.090E+00
7.096E+00
9.478E+00
1.075E+01
1.054E+01
6.326E-01
4.551E-02
8.073E-03

-6.551E-02 - 1.732E-04
-2.500E-01 -2.652E-02
-1.865E-01 -8.340E-03
-1.187E-01 -2.621E-03
-7.472E-02 ~-9.341E-04
-5.590E-02 -1.028E-03
-2.204E-02 -2.430E-04

Ccp

oo .
. .
-

O=0QCOol
.
—-NOoNO

.- % o

PP

3 GROUP, 3-DIYM ENSIONAL MODEL, MIXED FLUX AND ADJOINT WEIGHTING
BLANKET FUNCTIONS

(3 AND 4) NOT USED EVERYWHERE
GROUP 3 OF BLANKET FUNCTIONS NOT USED AT ALL
INPUT 3D GEODST FILE

pary

w o

2.916E-01 -1.308E-01 -1.151E-01

1. 151F+00
1.913E+00
2.854E+00
3.761E+400
3.500E+00
5.528E-01
3.477E-01
7.613E-01
2.283E+400
9.939E+00
1.156E+01
1.038E+01
7.554E+00
4.863E-01
~2.152E+00
-2.253E+00
-1.673E+00
-1.032E+00
~-4.513E-01

0.0

-1.521E-01
-3.194E-01
-5.708E-01
-8.524E-01
~-8.860E-01
1.261E-01
4.486E-01
9.983E-01
2.520E+00
1.106E+01
1.219E+01
1.067E+01
7.863E+00
3.417E+00
1.322E+400
4.934E-01
1.890E-01
9.778E-02
3.240E-02

-2.300E-01
~4.241€E-01
-8.387E-01
-1.500E+00
-1.962E+00
3.152E-01
5.645E-01
8.984E-01
1.900E+00
1.384E+01
1.327E+01
1.115E+01
8.032E+00
2.637E+400
8.229E-01
2.582E-01
8.573E-02
2.959E-02
6.766E-03

1720/,

05.21.,

PAGE
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APPENDIX I

CCCC Version III Standard Interface Files

The CCCC Standard Interface Files used in SYN3D are defined by the
specifications in Ref. 24 with the following two additions:

(1) 1In the File Specification record of GEODST. The 23rd entry
(one of the "Reserved" in Ref. 24) is used to specify the
orientation of the (l1,1) mesh triangle for triangular mesh
geometries (IGOM=9 or 17) bounded, in the x-y plane, by
rectangles (NTRIAG=2). In SYN3D that entry is designated
"NTRIPT" and has the following definitiom.

NTRIPT = 1 - Triangle (1,1) points away from the
first dimensions axis. i.e., no
internal mesh line intersects the origin.

2 - Triangle (1,1) points towards the first
dimension axis. 1i.e., an internal mesh
line intersects the origin.

(2) In the Mesh Interval Boundary record of GEODST. For triangular
mesh geometries (IGOM=9 or 17) the length (L) of a side of a
triangle is calculated from

XMESH (2) - XMESH (1)
IFINTS (1)

L=2

The other entries in XMESH and YMESH are never used.

The rest of this appendix consists of listings of the following CCCC
Standard Interface Files from Reference 24:

GEODST
ISOTXS
NDXSRF
ZNATDN
RTFLUX
ATFLUX
PWDINT
RZFLUX



183

APPENDIX I. CCCC Version III Standard Interface Files. GEODST

C***i*itt*t*tiiit*tttiti*tt***t**i*tii*ttt**tﬁtﬁkt*ﬁtttt*tti*t*iit*tttt*
c REVISED @7/22/715 -
EF GEODST = 1II :
gﬁ GEOMFTRY DESCRIPTION :
¢ X

AR AR AR AR R AN AR N AR R AR AR AN AR R AR AR AR A AR AR AR R A AR AR ANNANRANANRRNARAR AR

c-..------..-.'--..'-.-----.--.-------.----.----,.-..--.-----.-.---q----

cR FILE IDENTIFICATION -
C -
CL HNAME, (HUSE(1),I=1,2),IVERS -
¢ .
Cw 1+3xMULT=NUMBER OF WORDS -
c -
co HNAME HOLLERITH FILE NAME = GEODST = (A6) -
co HUSE(I) HOLLERITH USER IDENTIFICATION (Ae) -
co IVERS FILE YERSION NUMBER -
co MULT DOUBLE PREC]ISION PARAMETER .
co 1= A6 WURD IS SINGLE WORD -
¢0 2= A6 WORD IS DOUBLE PRECISION WORD »
C -
CP'..-------------.------‘-.----.------w------------.--.-.--...--.-----q
c,..-.----..-.---------------..--n--..-----—.---‘-O------.----.-.-..----
CR FILE SPECIFICATIONS (1D RECORD) -
C -
CL IGOM, NZONE ,NREG,NZCLyNCINTI,NCINTJ,NCINTK,NINTI,NINTJ,NINTK, IMB],=
ClL IMB2,JMB1,IMB2,KMB1 ,KMB2,NBS,NBC3,NIBCS,NZWBB,NTRIAG, NRASS, .
CL (NGOP(I),I=21,%5) -
c -
Cw 27=NUMBER OF WORDS -
c -
cD 1GOM GEOMETRY @« POINT (FUNDAMENTAL MODE) "
€0 = SLAB -
co 2= CYLINDER -
co 3= SPHERE -
co b= X=Y L
cD T= Re{ -
co Be THETA=R »
co 9+ TRIAGONAL (6 MESH POINTS IN EACH =
co HEXAGONAL FELEMENT) -
co o= HEXAGONAL (1 MESH POINT IN EACH »
co ' HEXAGONAL ELEMENT) -
) 11~ RaTHETA -
co 12= ReTHETA=Z -
co 3= R=THETA=ALPHA -
€D {Um XmY=? "
co 15= THETA=R=Z -
¢o 160 THETA=R=ALPHA -
€o 17= TRIAGONAL=Z (MESH POINTS AS IN 9, =
co ABOVE) -
o) 18= HEXAGON=Z (MESH POINTS AS IN 10 =

o ABOVE)



APPENDIX I.

co
co
co
co
c¢D
co
€D
co
cto
o
co
co
co
4))
4]
co

NZONE

NREG
NZCL
NGINTI
NCINTY

NCINTK
NINTIL

NINTJ

NINTK

IMRY

IMBe
JMB]
JMBZ2
KMB {
KMB2
NBS

NBCS
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CCCC Version III Standard Interface Files. GEODST (Contd.)

NUMBER OF ZONES (EACH HOMOGENEOUS IN NEUTRONICS=
PROBLEM = A ZONE CONTAINS ONE OR MORE REGJIONS) =
NUMBFR OF REGJONS -
NUMBER OF ZONE CLASSIFICATIONS (EDIT PURPQSES) =

NUMBER OF FIRST DJMENSION COARSE MESH INTERVALSe
NUMBER OF SECOND DTMENSION COARSE MESH -
INTERVALS, NCINTJ.Eu,l FOR ONE -
DIMENSIONAL CASE, .

NUMBER OF THIRD DIMENSTION COARSE MESH INTERVALSe
NCINTK,EQ,1 FOR ONE AND TwQ
DIMENSIONAL CASES,

NUMBER OF FIRST DIMENSION FINE MESH INTERVALS

NUMBER OF SECOND DIMENSINN FINE MESH INTERVALS
NINTJ,EQ,1 FOR ONE DIMENSIONAL CASE,

NUMBER OF THIRD DIMENSION FINE MESH INTERvALS
NINTK,EQ,1 FOR ONE AND TwO DIMENSIONALe
CASES,

FIRST BUUNDARY ON FIRST DIMENSION
@- ZERO FLUX (DIFFUSION)
1= REFLECTED
2= EXTRAPOLATED (DIFFUSION = DEL PHI

/PHI 3-C/D WHERE C 1S GIVEN AS BNDCe
BELOW AND D IS THE GROUP DIFFUSION
CONSTANT, TRANSPORT = NO RETURN)
3= REPEATING (PERIODIC) wITH OPPOSITE
FACE
4= REPEATING (PEKIODIC) WITH NEXT
ADJACENT FACE GOING CLOCKWISE
AROUND THE FIRST AND SECOND
DIMENSTON PERIMETER, PERTINENT
ONLY FOR 2 OR 3 DIMENSIONAL
PROBLEMS,
Se INVERTED KEPEATING ALONG THIS FACE
(180 DEGREE ROTATION)
6= ISOTROPIC RETURN (TRANSPORT)
NOTE THAT FOR REPEATING BOUNDARIES, THE FIRST BOUNDARY IN
ORDER WHICH IS INVOLVED CARKIES THE DESIGNATOR QEFINING
THE REPEATING CONDITION,

LAST BOUNDARY ON FIRST DIMENSION

FIRST BOUNDARY UN SECOND DIMENS]ON

LAST BOUNDARY ON SECOND DIMENSTION

FIRST BOUNDARY ON THIRD DIMENSTON

LAST BOUNDARY ON THIRD DIMENSION

NUMBER OF BUCKLING SPECIFICAT]ONS

1= SINGLE VALUE APPLIES EVERYWNERE

<EQ,NZONE, ZNNE=DEPENDENT

+GT,NZONE, DATA IS GIVEN OVER ALL ZONES FORe
THE FIRST FNFRGY GROUP, THEN FOR THE NEXTe
GROUP, TO END OF LIST = IF THERE ARE MORE=
GROUPS, LAST GROUP DATA GIVEN IS USED

NUMBER OF CONSTANTS FOR EXTERNAL BOUNDARIES

1o SINGLE VALUF USED EVERYWHFRE

6e INDIVIDUAL VALUES FOR EACH POSSIBLE
SURFACE (BOUNDARY SPECS GIVE ACTUAL USE)

WGT,6= SIX VALUES ARE GIVEN FOR THE FIRST
ENERGY GROUP, THEN SIX FOR THE NEXT, TO
THE END OF THE LIST = THF LAST GROUP DATAe
GIVEN APPLIES TO ALL ADDITIONAL GROUPS =
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co NIBCS NUMBER OF CONSTANTS FOR INTERNAL BOUNDARIES -
co 1= SINGLE VALUES USED EVERYWHERE -
co +6T,1= VALUES ARE GIVEN BY ENERGY GROUP .
co WITH NON=BLACK CONDITION INDICATED BY .
ch ZERQ ENTRY = LAST VALUE APPLIES TU -
co ADDITIONAL GROUPS »
co NZwBS8 NUMBER OF 7ONES WHICH ARE BLACK ABSORBERS .
co NTRIAG TRIAGUNAL GEOMETRY OPTJION "
co @= RHOMBUS WITH COORDINATES AT 120 DEGREES =
cD ORIGIN IS8 AT THE CENYER OF A HEXAGONAL =
€D ASSEMBLY, PBOUNDARIES PASS THROUGH -
co CORNERS OF HEXAGONAL ASSEMBL [ES, -
co {= SAME AS OPTION @ EXCEPT COORDINATES AT =
co 6@ DEGREELS -
co 2» RECTANGLE (CODRDINATES AT 9@ DEGREES), =
co FIRST BOUNDARY PERPENDICULAR TO -
co HEXAGONAL FLAT, -
co 3= EQUILATERAL (6@ DEGREE) TRIANGLF, TWO =
cd BOUNDARIES ORIGINATING AT CENTER OF -
co HEXAGONAL ASSEMBLY PASS THROUGH CORNERS =
cD OF HEXAGONAL ASSEMBLIES, -
cb 4= TRIANGLE (30=602 DEGREE), FIRST BOUNDARY =
co PERPENDICULAR TO FLATS, -
co NRASS REGION ASSIGNMENTS -
¢o @= TO COARSE MESH .
co 1= TO FINE MESH -
o NGOP (1) RESERVED .
o L)
c!-..-.-.....-..-.----.---...------..--..----------..-..-...--.-.-..-.-Q
CP..-.--..--..-.-.----.....-'------.------.-..------.--..-..--.---.-.--q
CR ONE DIMENSIONAL COARSE MESH INTERYAL BOUNDARIES AND FINE -
CR MESH INTERVALS (2D RECORD) .
C -
cc PRESENT IF IGOM,61,0 AND IGOM,LE, S -
c -
cL (XMESH(1),T21,NCBNDY), CIFINTS(I),I=1,NCINTD) -
C -
Cn NCBNDI®MULT¢NCINTI=NUMBER OF wORDS -
C -
co XMESH(I) COARSE MESH BOUNDARIES, FIRST DJIMENSION -
co IFINTS(I) NUMBER OF FINE MFSH INTERVALS PER COARSE MESH e
co INTERVAL, FIRST DIMENSION -
co NCBNDI MCINTI+{, NUMBER (OF FIRST DIMENSION CUARSE MESHw
co BOUNDARIES -
c -
cc UNITS ARE CM FOR LINEAR DIMENSIONS AND RADIANS FDR ANGULAR -
cC DIMENSTONS -

[ ]

C

cp-.O.-------.---.-.-...----.-.-.---.-..-.-..---.-O..-.-.'.-...-.---...Q
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c-----.--...-..--.------------—-----.-..-.----.Q-.---.----.--..------‘-.

CR TwO DIMENSIONAL COARSE MESH TNTERVAL BOUNDARIES AND FINE -
CR MESH INTERVALS (3D RECORD) ®
c -
cc PRESENT IF IGOM,GE,6 AND IGOUM,LE,!} .
C -
CcL (XMESH(1),I21,NCBNN]I), (YMESH(J),J =1 ,NCBNDJ), -
cL JCOIFINTS(T)yI=8 o NCINTI), (JFINTS(J), 21, NCINTY) -
c [ J
Cw (NCBNDI#NCBNDJ)IAMULTENCINTI+NCINTJsNUMBER OF WORDS -
c -
€D YMESH(J) COARSE MESH BUUNDARIES, SECOND DIMENSION -
co JFINTS(J) NUMBER OF FINE MESH INTERVALS PER COARSE MESH =
co INTERVAL, SECOND DIMENSION -
co NCBNDJ NCINTJ+1, NUMBER OF SECOND DIMENSION COARSE .
co MESH BOUNDARIES -
¢ -
c-.----------.'.----------------..-----------.-o------------.-...-------
c..-..-...-.‘.-..--...---....-.......----.--.-‘--....--..--..-.....--...
CR THREE DIMENSIONAL COUARSE MESH INTERVAL BOUNDARTIES AND FINE =
CR MESH INTERVALS (4D RECURD) ®
c

cc PRESENT IF IGOM,GE,12

c

cL (XMESHC(I),121,NCBNDI), (YMESH(J),J83,NCRNDJY,

CcL } CZMESH(K) ) Kzl ,NCBNDK), (IFINTS(I),I21,NCINTI),
cL B(JFINTS(J).J=1.NCINIJ),(KFINTS(K),K:i,NCINTK)

t

Cw (NCBNDI+NCRANDJ#NCBNDK)*MULTHNCINTI+NCINTIJ¢NCINTKENUMRER OF wORDS

o

co IMESH(K) COARSE MESH BOUNDARIES, THIRD DIMENSION

co KFINTS(K) NUMBER OF FINE MESH INTERYALS PER COARSE MESH

co INTERVAL, THIRD DIMENSION

co NCBNDK NCINTK¢), NUMBER OF THIRD DIMENSION COARSE MESHe
cD BQUNDARIFS ™
C -
CQ.--.---.------..----.-------.----..----.’-----.-.-....-.------.--.-.-.
c,--...-..-----.---..----..---.----------.--..-.--....----..---..-..--.-
CR GEOMETRY DATA (S0 RECORD) -
c -
(of o PRESENY IF IGOM,GT,¥ OR NBS,GT,® -
c -
Ct (VOLR(N),Nzi,NREG),(BSO(N),N=1.NBS),(BNDC(N),N=1:NBCS): -
CL (BNC!(N).N=1,NIBCS),(NZHBB(N),N:l,NszB)o(NZC(N),~=;,~20~£), .
cL (NZNR(N),N=1,NREG) .
(o -
Cw 2ANREGHNBS+NBCSINJBCS+NZWHB+NZONFSNUMBER OF WQRDS -
o -
o} VOLR(N) REGION VOLUMES (CC) -
co BSG(N) BUCKLING (Bax2) VALUES (CMare=) .
cD BNDC(N) BOUNDARY CONSTANTS (DEL PHI/PHI =eC/D) -
co BNCI(N) INTERNAL BLACK BOUNDARY CONSTANTS -
cD NZHBB(N) Z0NE NUMBERS WITH BLACK ABSORBER CONDITIONS .

co NZC(N) IONE CLASSTIFICATIQONS
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co NZNR(N) ZONE NUMBER ASSIGNED T0 EACH REGION ]
C -
c---.......-..-..--..--,.-....-.-.---.--.----.-...--.--...-.----.---q.--.
c-..-----.-.-.---.-.--.---.-.--.----..-----.----,.---...-.---.-.---....-
CR REGION ASSIGNMENTS TO COARSE MESH INTERVALS -
CR (6D RECORD) -
c -
cC PRESENT TF IGOM,GT,0 AND NRASS,ER,Q -
c -
CL C(MRCI»J)p1=4,NCINTI),J=1 NCINTJ)==e=NOTE STRUCTURE BELOWe=ea -
¢ -
CW NCINTIANCINTJI=NUMBER OF WORDS -
t -
¢S DO | Kl ,NCINTK -
€S § READ(N) =*LIST AS ARQVE® -
C -
co MR(I,J) REGION NUMBERS ASSIGNED TQ COARSE MESH -
co INTERVALS »
c -
c-.---.--.--.---..---.--.-----...-....----..--...--.-.....------..--.--.
CR REGION ASSIGNMENTS TO FINE MESH INTERVALS -
CR (7D RECQRD) -
C .
cc PRESENT IF JGOM,GT,8 AND NRASS,EQ,| -
C -
CL ((MR(LI,J)p 151, NINTI)JZ1,NINTJ)==eeNOTE STRUCTURF RE[OWe==-= -
C -
CwW NINTIANINTI=sNUMBER OF WURDS .
c$ PO | Ksi{,NINTK =
€S | READ(N)Y %LIST AS ABQVEw ’
c -
¢ MR(I,J) REGION NUMBERS ASSIGNED TO FINE MESH INTERVALS =
c -

Cq-..-.--------.----.---_-...-----------.--------.-.---.--------.-..--.--

CEOF
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Ciik*t*k'l*tﬁﬁiﬁﬁitﬁﬁiliitit**iliitﬂiﬁﬁﬁitiﬁﬁ!tﬁ.titﬁﬁ‘ﬁilt!illttt.ﬂ"'.
o REVISED @7/23%/75 -
c -
CF 1S0TXS=[I1 -
Ct MICROSCOPIC GROUP NEUTRON CROSS SECTIONS -
c -
CN THIS FILF PROVIDES A BASIL BROAD GROQUP -
CN LIBRARY, URDERFED BY ISOTOPE -
CN FORMATS GIVEN ARE FOR FILE EXCHANGF PURPOSES -
CN ONLY, -
c -
[ 3

CaA R R AR R AR RAR RN R A AN AR R AN AN RN AR AR R AR R AR R AR ARAR AR AR A A AR R R A AN R R AR ARARRARAR

CO---.--.-.-.....--...------------.----.---.--.-.-.--.-.--.'--.----..-.--

cs FILE STRUCTURE

cS

(o] RECORD TYPE PRESENT 1IFf

C8 =T IZZESEZzTcSEZTZI=TzTIs=ITIzsEE===z=ZcSeE sSss=sSzZsSTTzs====Ss=
cS FILE IDENTIFICATION ALWAYS

cs FILE CONTROL ALWAYS

cS FILE DATA ALWAYS

CS SET CHI DATA ICHIST,GT,1

cSs

CcS krawxxkkaxraa (REPEAT FOR ALL ISOTOPES)

cs * ISUTOPE CONTROL AND GROUP

cs * INDEPENDENT DATA ALWAYS

cs * PRINCIPAL CROSS SECTIONS ALwWAYS

€S * ISGTOPE CH]I DATA ICHI,GT,1

cs *

) waxarknaxa(REPEAT TO NSCMAX SCATTERING BLOCKS)

(o} * & xakaaxx(REPEAT FROM | TO NSBLOK)

cs A K SCATTERING SUB=BLOCK LORD(N) ,GT,¥

cS AAKRRRARARA R &

c
c!‘..--.--...--.----..-..----.--.-----...---..-..-----.----.-.-.---.-.-
C---...-------..-.------...-..--.----.-.-------..----...-.----..----...
CR FILE IPENTIFICATION

c

cL HNAME, (HUSE(T1),1=31,2), IVERS

c

Cw 1+3«MULTaNUMBER OF wORDS

c

c8 FORMATC(11H @V 1ISDTXS ,Ab, {Hx,

o] 1246, 1H*,18)
c

co HNAME HOLLERITH FILE NAME = ISOTXS = (A6)

co HYSEC(1) HOLLERITH USER IDENTIFICATION (A6)

co IVERS FILE VERSION NUMBER

co MULT DOUBLE PRECISICON PARAMETFR

co te A6 WORD IS SINGLE wORD

co 2= A6 WORD IS DOUBLE PRECISION wORD

c

c..--..-...-...--.-.-‘---.----.-----..-.--.-.-.q...-.-...--.--...----..
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ISOTXS (Contd.)

c---...----c..----.-------.-------.------..-:-q------.--..-----.-------.

CR FILE CONTROL (1D RECORD)

c

CL NGROUP,NISO,MAXUP, MAXDN, MAXORD, ICHIST,NSCMAX, NSBL UK

c

CW 8zNUMBER OF WORDS

o

CB FORMAT(4H 1D ,816)

c

td NGROUP NUMBER QF ENERGY GROUPS IN SET

co N1SO NUMBER OF ISOTORES IN SET

co MAXUP MAXIMUM NUMBER OF UYPSCATTER GROUPS

co MAXDN MAXIMUM NUMBER QF DOWNSCATITER GROUPS

co MAXORD MAXIMUM SCATTERING QRDER (MAXIMUM VALUE OF
co LEGENDRE EXPANSION INDEX USED IN FILE),
to ICHISY SET FISSION SPECTRUM FLAG

co ICHIST,EQ.8, NO FISSION SPECTRUM
co ICHIST,EQ,1, SET VECTQR

co JICHIST, 61,1, SET MATRIX

co NSCMAX
co NSBLOK

MAXIMUM NUMBEFR OF BLOCKS OF SCATTERING DATA
BLOCKING CONTROL FOR SCATTER MATRICES, THE

4 4 33 38 8 4 4 31 8 38183 800 38 1 8981

cD SCATTERING DATA ARE BLOCKED INTO NSBLOK
co RFCORDS PER SCATTFRING BLOCK,

c
C---.'---.-----------.---.---...-.-----.--.---.q..-..--.---..--.--.-..--
c--..--.-.---.-Q-....-‘.-.-.---..---.--.-.--....-.--.---..---------—.--’
CR FILE DATA (2D RECORD)

c

cL (HSETID(I),I=1,12),(HISONM(]I),12,NISO),

CL 1(CHI(JY,J=1,NGROUP), (VEL(J),J=1,NGROUP),

CL  2CEMAX(J),J=1,NGROUP),EMIN, (LOCA(Y),J=1,NISO)

c

Cw (NISO#12)&MULT+L¢NISO
CW ¢NGROUP* 2+ ICHISTR(2/(ICHIST+1)))=NUMBER OF WORDS

c

c8 FORMAT(U4HW 2D piH*,11A6s L1HN/ HSETID,HISONM
o] JIH*, A6, LHN, 91X, A6)/(18(1X,A6)))

cB FORMAT(§P6EL12,5)

ce FORMAT(1P6EL2,5) VEL,EMAX,EMIN

d:} FORMAT(31216)
o

co HSETID(])

o)) HISONM(])

o} CHIC)

co VEL(J)

(o} EMAXCJ)
co EMIN

€0 LOCAC]I)
co

c

LOCA

HOLLERITH IDENTIFICATION OF SET (A6)
HOLLERITH ISOTOPE LABEL FOR ISOTOPE 1 (A6)

SET FISSION SPECTRUM (PRESENT IF ICHIST,EQ,1)

MEAN NEUTRON VELOCITY IN GROUP J (CM/SEC)
MAXIMUM ENERGY BOUND OF GROUP J (EV)
MINIMUM ENERGY BOUND OF SET (EV)

NUMBER OF RECORDS TO BE SKIPPED TO READ DATA FOR

ISOTOPE 1, LOCA(1)=0

CHI (PRESENT IF ICHIST,.EW,1)

4 0 4 4 4 9% 4 92 8 1 3 2 838 48 ¢t a8 418

c,O.-.---.--..-.-----..Q---.-----.-------.----—g...-..-.------.-.----.-q
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c..-.-------.--o-..------------------------...-..------c-------.-.-.-...

CR SET CHI DATA (3D RECORDN) .
c -
cC PRESENT IF ICHIST,GT,1 -
c *
cL ((CHI(KsJ) k=1, ICHIST),J=1,NGROUP), (ISSPEC(I), 121, NGROUP) )
c -
CW NGROUP« (ICHIST#1)YsNUMBER OF WORDS -
c *
cB FORMAT(4H 3p ,1PSE12,5/7(6E12,5)) CHI -
cB FORMAT(1216) ISSPEC .
c -
o)) CHI(K,J) FRACTION OF NeUTRONS EMITTED IN GROUP J AS A .
cD RESULT OF FISSION IN ANY GROUP USING SPECTRUM K =
co ISSPEC(]) ISSPEC(I)=K IMPLIES THAT SPECTRUM K IS USED .
(o) TO CALCULATE EMISSJON SPECTRUM FROM FISSION -
co IN GROUP I -
c -
c-.--.--.---.--..--..-.--.-.---..-...C-..--.--.........--....--.-.-..-'-
c..-.-.-.----.-....-'-..--.--.-..-....-...-..-..’..-..-.--.-..-.-.....-.
CR ISNTOPE CONTROL AND GROUP INDEPENDENT DATA (4D RECORD) -
c -
cL HABSIDyHIDENT,HMAT, AMASS,eFISSoECAPT, TEMP,SIGPOT,ADENS,KBR, ICHI, «
CcL 11F1$o!‘LFIINPQXN2N;lND'INTILTUTOLTRN‘ISTRPDp .
ct 2CIDSCT(N) )N=1,NSCMAX), (LORD(N),Ns3,NSCMAX), v
cL 3C(JBAND(J,N),J=1,NGROUP) ,N=],NSCMAX), .
cL GCCTJICIIN) ,J231, NGROUP) N2}, NSCMAX) -
c -
CW SAMULT+17¢NSCMAX® (24NGROUP¢2) =NUMBER OF WORDS -
Cc -
c8e FORMATC(U4MW 4D ,3(1X,A6)/1P6EL2,5/ g
o} 101218)) -
o -
o] HABSID HOLLERITH ABSOLUTE ISOTUPE LABEL =~ SAME FOR ALl .
co VERSIONS OF THE SAME ISOTOPE IN SEY (A6) =
co HIDENT IDENTIFJER OF L IBRARY FROM WHICH BASIC DATA -
co CAME(E,G, ENDF/B) (A®) ' .
co HMAT 1SOTOPE IDENTIFICATION (E,G, ENDF/B MAT NO,) (Ab) e
co AMASS GRAM ATQOMIC WETGMT .
o] EFISS TOTAL THERMAL ENERGY YIELOU/FISSION (W,SEC/FISS) -
co ECAPY TOTAL THERMAL ENERGY YIELD/CAPTURE (W,SEC/CAPT) -
€D TEMP 1SOTOPE TEMPERATURE (DEGREES KELVIN) .
co SIGPOT AVERAGE FFFECTIVE POTENTIAL SCATTERING IN .
co RESONANCE RANGE (BARNS/ATOM) -
(o)} ADENS DENSITY OF ISOTOPE IN MIXTURE IN wHICH ISOTOPE -
(o]} CROSS SECTIONS WERE GENERATED (A/BARN,CM)=
co KBR 1SOTOPE CLASSIFICATION -
co OsUNDEF INED -
(o]} 1sFISSILE .
(o)) 2=FERTILE -
co IzQTHER ACTINIDE .
co 4=FISSION PRODUCT .
co SsSTRUCTURE -
co 63CO0LANT .
co T=CONTROL -
co ICHI 1SOTOPE FISSION SPECTRUM FLAG -
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¢o ICHILEQ,®, USE SET CHI .
co ICHILEQ, 1, ISOTOPE CHI VECTQR -
co ICHI,GT.1, ISOTOPE CHI MATRIX "
co IF1S (NsF) CROSS SECTION FLAG .
co 1F]S=@, NO FISSION DATA IN PRINCIPAL CROSS -
co SECTION RECORD -
) &1, FISSION DATA PRESENT IN PRINCIPAL -
co CROSS SFCTION RECORD .
co TALF (N,ALPHA) CROSS SECTION FLAG -
o SAME OPTIONS AS 1FIS »
(o)) INP (NyP) CROSS SECTION FLAG -
co SAME OPTIONS AS ]FIS -
co IN2N (Ny2N) CROSS SECTION FLAG .
co SAME OPTIONS AS IFIS -
co IND (NyD) CROSS SECTION FLAG -
co SAME OPTIONS AS IFIS -
co INT (NsT) CROSS SECTION FLAG .
) SAME OPTIONS AS IFIS .
co LTOT NUMBER OF MOMENTS OF TOTAL CROSS SECTION PROVIDED
cD IN PRINCIPAL CRODSS SECTIONS RECORD -
co LTRN NUMBER OF MOMENTS OF TRANSPORT CROSS SECTION »
co PROVIDED IN PRINCIPAL CROSS SECTIONS RECORD .
co ISTRPD NUMBER OF COORDINATE DIRECTJONS FOR WHICH -
co COORDINATE DEPENDENT TRANSPORT CROSS SECTIONS =
co ARE GIVEN, IF ISTRPD=@, NO COORDINATE DEPENDENT =
co TRANSPORT CROSS SECTIONS ARE GIVEN, .
co IDSCT(N) SCATTERING MATRIX TYPE IDENTIFICATION FOR .
()] SCATTERING BLOCK N, SIGNIFICANT ONLY IF .
co LORD(N),GT,0 »
co IDSCT(N)=@23 + NN, TOTAL SCATTERING (SUM OF -
co ELASTIC, INELASTIC, AND N, 2N SCATTERING) .
co =108 ¢ NN, ELASTIC SCATTERING -
co 220@ + NN, INELASTIC SGATTERING

co =393 + NN, (N,2N) SCATTERING PER EMITTED-
co NEUTRON, =
co WHERE NN 1S THE LEGENDRE EXPANSION INDEX OF THE »
co FIRST MATRIX IN BLQCK N -
cb LORD(N) NUMBER OF SCATTERING ORDERS IN BLOCK N, IF -
co LORD(N)=@, THIS BLOCK IS NOT PRESENT FOR THIS =
(o] ISOTOPE, IF NN 1S THE VALUE TAKEN FROM .
co IDSCT(N), THEN THE MATRICES IN THIS BLOCK .
(of}) HAVE LEGENDRE EXPANSION INDICES OF NN, NN+, »
€0 NNOZ,..”NNO'LORD(NJ'I -
co JBAND(J,N) SCATTERING BANDWIDTH FOR GROUP J, SCATTERING .
co BLOCK N -
() IJJ(J,N) PUSITION OF IN=GROUP SCATTERING CROSS SECTION IN =
co SCATTERING DATA FOR GROUP J, SCATTERING BLOCK =
co NyCOUNTED FROM THE FIRST WORD OF GROWYP J DATA, =

CD--.--.-.---q--.-.------..-.-.—-.-.----.-------q---.--.-.----.-.------.
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cp.-.-..-----.-----.-..--------....--.-.-----.--.------.-.-O

CR
c

cL
cL
cL
CcL
cL
cL
cL
c

CW
Cw
c

o]
C

co
co
co
co
co
co
cD
co
co
co
co
co
co
co
co
co
co
c

SNGAM(J) (NyGAMMA)

SFIS(¢J) (N, F) (PRESENT IF IFIS,6T,8)

SNUTOT(J) TOTAL NEUTRON YIELD/F]ISSION (PRESENT IF IFIS,G6T,8)

CHISO(J) ISOTOPE CHI (PRESENTY IF ICH!,Eu,l)

SNALF (J) (N, ALPHA) (PRESENT IF IALF,G7,Q)

SNP(J) (N P) (PRESENT IF INP,GT,R)

SN2N(J) (Np2N) (LOSS) (PRESENT IF IN2N,GT,9)

SND(J) (N,D) (PRESENT IF IND,GT,0)

SNT(J) (N, T) (PRESENT IF INT,GT,?)

STRPD(J, 1) COORDINAYE DIRECTION I TRANSPORT CROSS SECTION

(PRESENY IF ISTRPD,GT,9)
c--.----.-..--.-..--------.... ----- LE X X W N F w-u N N X XK N N ¥ N X &L N N N ¥ ¥ ¥ 3B K X % N F W N X N X J
c.-----------.-----.--- ----- OO eeOeSO P Peegw PTPOOERORNTPPD TSSO Pe PSS Yo O
ISOTOPE CHI DATA (6D RECORD)

CR
c
cc
c
cL
c
CH
c
o]
ce
c
co
co
€o
co
co
c
c

PRINCIPAL CROSS SECTTIUNS (SD RECORD)

((STRPL(J,L),J31,NGROUP),L=1,LTRN),
$C(STOTPL(J,L)sJ=1,NGROUP),L=1,LT0T), (SNGAM(J),J=1,NGRQUP),
2(SFIS(J),J=1,NGROUP), (SNUTOT(J),Js1,NGROUP),
I(CHISOCJ)Y,Ja1,NGROUP), (SNALF (J),J=1,NGROUP),

GCSNP(J),J 81 ,NGROUP), (SN2N(J),J=],NGROUP),
S(SND(J),J=1,NGROUP), (SNT(J),J=21,NGROUP)
6C(STRPD(J,1),J=1,NGROUP),124,18TRPD)

(14LTRN®LTOT+IALF+INPEINSN#IND#INT4ISTRPD424IF 15+
ICHI~(2/CICHI®#1)))#NGROUP=NUMBER OF WORDS

FORMAT (4H SD ,IPSE12,5/(6E12,5)) LENGTH OF LIST AS ABOVE

STRPL(J,L) PL WEIGHTED TRANSPORT CROSS SECTION
STOTPLGJ, L) PL WEIGHMTED TUTAL CROSS SECTION
THE FIRST ELEMENT OF ARRAY STRPL 1S THE
CURRENT (P1) WEIGHTED TRANSPORT CROSS SECTION
THE FIRSYT ELEMENT QF ARRAY STOTPL IS THE
FLUX (PP) WEIGHTED TOTAL CROSS SECTION

PRESENT IF ICHI,GT,1
((CHIISO(K,J),K=1,TCHIY,J=1,NGROUP), (1SOPEC(I), 121, NGROUP)
NGROUP* (ICHI+1)aNUMBER OF WORDS

FORMAT(4H 6D ,1PSE12,5/(6E12,5)) CHIISQ
FORMAT(1216) ISOPEC

CHIISO(K,J) FRACTION OF NEUTRONS EMITTED IN GROUP J A> A
RESULY OF FISSION IN ANY GROUP USING SPECTRUM K
ISOPEC(I) ISOPECCI)=K IMPLIES THAT SPECTRUM X 18 USED
TO CALCULATE EMISSION SPECTRUM FROM FISSION
IN GROUP 1

C,.-----.-.-.----.----c---.---------.----.-.-----.-.------.-..-----.--.-
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c,--..-..--..--------------..------------..-.-.--.--.--.-...-.-.---..--q

CR SCATTERING SUB=BLOCK (70 RECORD) -
o -
cC PRESENT IF LORD(N),GT,Q »
c "
cL ((SCAT(K,L),K=1,KMAX),L=1,LORDN) -
c -
ccC KMAX2SUM OVER J OF JBAND(J) WITHIN THKE J=GROUP RANGE OF THIS ”
cC SUB=BLOCK, IF M IS THE INDEX OF THE SUB=BLOCK, THE JeGROUP -
cC RANGE CONTAINED WITHIN THIS SUB=BLOCK IS L4
cC JL2(Ma )2 (NGROUP=1)/NSBLOK*1)¢1 TO JUBMA((NGROUP=1)/NSBLOK+])»
cC LORDN=LORD(N) -
c "
Cw KMAX*_ORDNaNUMBER OF wWORDS -
c -
ceé FORMAT(4H 7D ,1PSE12,5/(6E12,5)) -
c -
¢o SCAT(K,L) SCATTERING MATRIX OF SCATTERING ORDER L, FOR L]
co REACTION TYPE IDENTIFIED BY IDSCT(N) FOR THIS -
co BLOCK, JBAND(J) VALUES FOR SCATTERING INTO -
co GROUP J ARE STORED AT LOCATIONS KzSUM FROM § -
cD TN (J=1) OF JBAND(CI) PLUS 1 TO Ke=1+JBAND(J), -
co THE SUM IS ZERO WHEN J=!, J=TOe=J SCATTER IS .
co THE 1JJ(J)=TH ENTRY IN THE RANGE JBAND(J), -
co VALUES ARE STORED IN THE ORDER (J+¢JUP), -
cD (J*Jup'l)ltool(J*l)pJo(J'i)a.q.o(J’—JDN)_’ -
co WHERE JUP=]JJ(J)=1 AND JDN=JBAND(J)~IJJ(J) L
c -

c,..-.-.-..------.----.n-.--.-----.------.-------..-----------..--------

CEOF



194

APPENDIX I. CCCC Version III Standard Interface Files. NDXSRF

C*‘**ﬁﬁt*tttttﬁiit*tﬁttittitttﬂ*iktthtttttﬂtﬁiﬁtttttﬂﬁtt*ltﬁttﬁﬂﬁtuﬂﬁtit
c REVISED n7/22/75 -
(o -
CF NDXSRF e« I1] -
c .
CE NUCLIDE DENSITY, DATA, CROSS SECTION REFERENCING -
c -

%

Ciitit*t*itkiﬁiititﬂ*i**tﬁﬁtﬁﬁ*itﬁﬁttiﬁtitttliiti.ttﬁtt..ﬁtl.ﬂﬁ!"t..tt

c.--...----.---...----.’..--.-.---.-.-n-..-.--.-..-.-.---.----.--..--..-

CR FILE IDENTIFTCATION -
c -
cL HNAME, (HUSE(I),I=®1,2), IVERS -
c [ ]
CwW te3aMULTeNUMBER OF wORDS -
c -
co HNAME HOLLERITH FILE NAME = NUXSRF = (A®) -
co HUSE(]D) HOLLERITH USER IDENTIFICATION (A6) -
co IVERS FILE VERSION NUMBER -
co MULT DOUBLE PRECISION PARAMETER -
co f= A6 WORD IS SINGLE »ORD -
co 2%A6 WORD IS DNUBLE PRECISION WORD .
C -
c--.-.------....-..-------.-----.-..-...--.--.-..-.-..------.....-.-....
c--------.---,---.--.-.-..-.--.---.-.--...-.--..--.---.-------.-.--.---.
CR SPECIFICATIONS (10 RECNRD) -
c .
cL NON, NSN, NNS, NAN,NZONF,NSZ -
¢ -
Cw 6 sNUMBER OF WORNS -
(v -
co NON NUMBER OF NUCLIDES IN CROSS SECTION DATA -
co NSN NUMBER OF NUYCLTIDE SETS IDENTIFIED -
co NNS MAXIMUM NUMBER OF NUCLIDES IN ANY SET -
€D NAN NUMBER QF DIFFERENT NUCLIDES IN DATA -
co NZONE NUMBER OF ZONES L]
co N§Z NUMBER OF SUBZONES (SUBASSEMBLIES) -
c .
c.------.----.---.-.-------..---.--.-.--..--...-..------------.-.-..-.-.
C,--.-.--..-.-.-....---------.--.--.---.-...-...--.-.-....-.-....-..----
c NUCLIDE REFERENCING DATA (20 RECORD) -
c .
cL CHNNAME (N), N=1,NON), CHANAME (N) ,NT1, NON), (wPF (N),N=1,NON), .
CL (ATAT(J), Iz, NAN) , CNCLN(N) ,NEJ,NON), ( INDXS(KR L) yK=1,4)gL=1,NSN), ®
cL (CCNOS(X L), I=1aNNSY,L=t,NSN), ((NOR(N,L),N3S1,NON),L=1,NSN) .
C -
CHW NAN#2ANON® (1 +MULT) ¢ NSNA (4+NNSeNON)SNYMBER (OF WORDS -
¢ .
ch HNNAME (N) UNIQUE REFERENCE NUCLIDE NAME, IN LIBRARY ORDERe
co (A6) ALPHANUMERI]C -
co HANAME (N) ABSOLUTE NUCLIDE REFERENCE, IN LIBRARY ORDER -

coh (A6) ALPHANUMERI]C -



195

APPENDIX I. CCCC Version III Standard Interface Files. NDXSRF (Contd.)

co WPF(N) RESERVED -
co ATWNT (D) ATOMIC WEIGHT -
co NCLN(N) NUCLIDE CLASSIFICATION "
co i= FISSILE -
ch 2= FERTILE .
(A1) 3= OTHER ACTINIDE -
0 4= FISSION PRODUCT -
¢D S= STRUCTURAL -
cD 6= CODL ANT -
co 7= CONTROQOL ROD -
() GREATER THAN 7, UNDEFINED o
co NDXSC(K.L) REFERENCE DATA FOR SET *
co K = {, NUMBER OF NUCLIDES IN SET -
co K = 2, RESERVED -
co K = 3, RESERVED »
cD K = 4, RESERVED -
€0 NOS(I,L) ORDER NUMBER OF NUCLIDE IN CROSS SECTION DATA =
co CIN HNNAME LIST) OF NUCLIDE ONRDERED I IN -
ch SET L -
co NOR (N, L) ORDER NUMBER OF NUCLIDE IN SET L GIVEN ORDER -
co NUMBER N IN CROSS SECTION DATA -
(o -
c.-...---..---.--.-.------..--..----.‘-..--....--.-...-.------..--....-.
c-.--..-.--------.--.------..-.---.--......--.-.---------‘-..-.-.....-.
CR NUCLIDE CONCENTRATION ASSIGNM¢=T DATA (3D RECORD)

c

cL (VOLZ(N),N=g,NZONE), (VFPA(N) ,N=]),NZONE), (VLSA (M), M=],NSZ),
cL (NSPA(CN) yN=1,NZOUNE), (NSSA(M),M=1,NSZ), (N28Z(M),M=1,NSZ)

c

Cw 3x (NZONE+NSZ)=NUMBER OF WORDS

-

-

-
c -
co VOLZ(N) VOLUMES OF ZONES, CC -
co VFPA(N) VOLUME FRACTIONS FNR PRIMARY ZONE ASSIGNMENTS =
co VLSA(M) VOLUMES OF SUBZONES -
co NSPA(N) NUCLIDE SET REFERENCE, PRIMARY ZONE ASSIGNMENT =
o (MAY BE ZERO ONLY IF THERE ARE SUBZONES) -
co NSSA (M) NUCLIDE SEYT REFERENCE ASSIGNMENT TO SUBZONES -
co NZSZ(M) ZONE CONTAINING SUBZONE -
¢ -
c NOTE THAT TO CALCULATE MACRUSCOPIC CROSS SECTIONS FOR A ZONE, -
c IT IS NECESSARY TO CONSIDER THE CONCENTRATION OF EACH NUCLIDE -
¢ IN THE PRIMARY SET ASSIGNMENT (UNLESS A ZERO IN NSPA INDICATES -
C THERE ARE NONE) TIMES THE VOLUME FRACTION, AND THE CONCENTRATION =
c OF EACH NUCLIDE IN EACH SUBZONE ASSIGNED TO THE ZONE TIMES THE -
c RATIO OF THE SUBZONE VOLUME TO THE ZONE VOLUME, -
c .
C'.'..--..---..?----..-------O-------.-.------------.------..------.----

CEQF
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cti*'ltl'ﬁit*ﬂl*!tﬁtitiiii.ﬁiﬁﬁﬂﬁtﬁtiﬁtiﬂﬁiﬁﬁ‘..ﬁtiﬁﬁﬁﬁﬁtitﬁﬁﬁﬁﬂtﬁﬁtﬁﬁ'.
o REVISED @7/22/75 -
c »
CF INATON = III -
c -
Ct ZONE ATOMIC DENSITIES (OF NUCLIDES) -
C -

®

Cttiiiili*ﬁiiititttiiﬁﬁt*iittiﬁtﬁQlﬁﬂitﬁittﬁltiﬁttittﬁtkﬁﬁtttﬁi'ﬁtttttt

c.g----------------.--...‘.----.--.------.----.....-.-.---.------..--...

CR FILE INENTIFICATION -
c -
CL HNAMF, (HUSE(T),I21,2),IVERS -
c -
CwW 1¢3xMULT2aNUMBER OF wORDS -
c -
co HNAME HOLLERITH FILE NAME = INATDN =(A6) -
co HUSEC(L) MOLLERTTH USER IDENTIFICATION (A6) -
co IVERS FILE VFRSION NUMBER -
co MULT NOUBLE PRECISION PARAMETER -
cD 1= A6 WQORD IS SINGLE wORD -
co 2= A6 WORD IS DOUBLE PRECISION wORD -
c -
c,..----.-....-..----.----.------....-.-------.-'-.--.-..--.--...-......
CR SPECIFICATIONS (1D RECORD) .
C -
CL TIME,NCY,NTZSZ,NNS,NBLKAD -
c -
CnW SsNUMBER OF WORDS -
o -
cD TIME REFERENCE REAL TIME, DAYS -
cD NCY REFERENCF CYCLE NUMBER -
co NT2S2 . NUMBER OF Z0NES PLUS NUMBER OF SUBZONES -
co NNS MAX1IMUM NUMBER OF NUCLIDES IN ANY SET .
€0 NBLKAD NUMBER OF BLOCKS OF ATOM DENSITY DATA .
c .
c-.-..-...---..----.--.--.-..-.-.-..---....--..!--.-.--.---.-...--..--‘-
c--..-.--...-’....---.-Q-.-..-.---.-.-..-..--..',-.----.--.-.-....--..--
CR ZONE ATOMIC DENSITIES (OF NUCLIDES) (20 RECORD) -
c -
CL CCADENIN,J) N1 ,NNS)pJ2JL)JU)====SEE STRUCTURE BFLOnNwwe= .
c -
CwW NNS# ¢ (NTZSZm=1)/NBLKAD*1)=NUMBER OF wWORDS -
o -
CcC D0 1 M=}, NBLKAD -
CC { READ(N) »LIST AS ABOVE® -
c .
cc WITH M AS THE BLOCK INDEX, JLZ(M=1)A((NTZSZ={)/NBLKAD®{)s] =

cC AND JU=Ma((NTZSZ=1)/NBLKAD®]1)
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c -
co ADEN(IN,J) ATOMIC DENSITY OF NUCLIDE ORDERED N IN THE .
cD ASSOCIATED SET GIVEN IN ORDER FOR EACH ZONE -
co FOLLOWED IN ORDER FOR FACH SUBZONE -
c .

C""""""'""‘""""-“"""'""'-""'""'"'-"""""""""""'"‘

CEQF
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c*itiﬁit*iittiiiiiiiﬁi*tt*tiiﬂﬁ*iﬁtiﬁtiﬂttﬁttlﬁtﬁﬂ*iﬁttttﬁﬁtﬁltﬂﬁttﬁﬁﬁ'ﬁ

t REVISED 0//23/75% *
c -
o 2 RTFLUX=111 L
Ct REGULAR TOTAL FLUXES .
c -
c.*ﬁﬁﬁ*tﬁ*i**ﬁ*ﬂiﬁﬁ**ﬁﬁ.*.ﬁ*ﬁfit..ﬁ..ﬁtiﬁ.ﬁiﬁﬁﬁ'ﬁ*‘tﬁﬁ'.lﬁﬁtﬁ.i*.ﬂﬁﬁ.ﬁ..
co ORDER OF GROUPS IS ACCORDING TO DECREASING

cD ENERGY, NOTE THAT DOUBLE PRECISION FLUXES ARE

co GIVEN WREN MULT,FG.2.
(eovonronecrrrarorennorsaserrursctor et otaarteolacsRorcrsaosn e cageuncns
CR FILE IDENTIFICATION

c
cL HNAMF, (HUSF(1),1=21,2),IVERS
c

Cw 1+3xMUUL T2NUUMBER OF WORDS -
c -
co HNAME HOLLERITH FILE NAME = RTFLUX = (A6) -
co HUSEC(1) HOLLERITH USER IDENTIFICATIOMN (A6) -
co IVERS FILE VERSION NUMBER v
co MULT DOUBLE PRECISINN PARAMETER v
co f= A6 WORD IS SINGLE wORD -
o)) 2= A6 WORD IS DOUBLE PRECISION WORD -
[ -
c,------'.---..-.-.-.-.._...----------.-.--.--....-.-..-----...---.....-.
c---.-.--...-----..-.-.---..-..---'.--'.-----..-.-.--.--------.-..-----.
CR SPECIFICATIONS (1D RECNRD) "
(o .
cL NDIM,NGROUP,NINTI, NINTJ,NINTK,ITER,EFFK,POWER -
o -
Cw 8=NUMBER OF WORDS »
¢ -
ch NDIM NUMBER OF DIMENSIONS L
ch NGROQUP NUMBER OF ENERGY GROUPS -
o)) NINTI NUMBER OF FIRSY DIMENSION FINE MESH INTERVALS =
co NINTJ NUMBER OF SECUND DIMENSION fFINE MESH INTERVALS «
co NINTK NUMBER OF THIRD DIMENSION FINE MESH INTERVALS, =
co NINTK,EG,1 IF NDIM,LE,?2 -
co 1TER OUTER ITERATIQN NUMBEK AY WHICH FLUX WAS -
co WRITTEN -
co EFFK EFFECTIVE MULTIPLICATION FACTOR -
co PQWER POWER IN WATTS TO WHMICH FLUX IS NURMALIZED .
c -
C.-....-..--.—..-..--.--—..--.-.--.---..----.-.Q'-.....--.....-.-..-....
c--..-.--.---........-.-...--.-...-----...------'----..-----.----.--..-.
CR ONE DIMENSIUONAL REGULAR TOYAL FLUX (2D RECORD) -
c -
cC PRESFNT IF NDIM,EQ, -
c -
cL ((FREG(1,J),181,NINTI),Jm]1,NGROUP) -
c L ]
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Cw NINTI*NGROUPAMULT=NUMBER OF WORDS .
c .
co FREG(1,J) ONE DIMENSIONAL REGULAR TOTAL FLUX BY INTERVAL =
co AND GROUP, .
c -
c....-.-.--.-..-.--------.-.-...-.--...'..-.-.--,-.--..----.----..-.-..-
£R MULTI=DIMENSTONAL REGULAR TUTAL FLUX (3D RECORD) -
c .
cc PRESENT IF NDIM,GE,2 -
c -
cL ((FREG(I,J), 121, NINTI),J=1,NINTJ)eew=eNOTE STRUCTURE BELOW=eees =
c .
Cw MINTI*«NINTJ#MULT=NUMBER OF WORDS .
c -
c DO 1 L=1,NGROUP .
C DO 1 K=1,NINTK -
C 1 READC(N)  #LIST AS ABOVE* .
€ -
€0 FREG(I,J) MULTTeDIMENSTONAL REGULAR TOTAL FLUX .
cD BY INTERVAL AND GROUP, -
¢ .

c'.-.-.-oo.-.---.-...—.---.---..-.-.-.-.-----.---.-......---.-.--.-----q

CEor
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Cﬁi*ii*ﬁﬁ*i.i*ilitﬁlitttiltﬁ.tkiiﬁtﬁh.iﬂttﬁﬁiﬂttttltﬁﬁﬁlﬁlil!.i.ﬁt.ﬁ'ﬁﬁ.
c REVISED 07/23/75 °
c L d
CF ATFLUX=I11 *
Ct ADJOINT TOTAL FLUXFS ®
c L J
Ct*'ﬁ*t*li*itﬁﬁ*t*i*i*iﬁ!*itﬁiﬂtttﬁﬁﬁiﬁllittﬁﬁlﬁkﬁtitittttﬁﬁﬁﬁﬁt.ttﬂ!.ﬁﬁ'
co ORDER OF GROUPS IS ACCORDING TO INCRFASING

co FNERGY, MOTE THAT DOUbLE PRECISION FLUXES ARE

co GIVEN WHEN MULT,FG,Z2.
c.-.--...-.---..-.-.----....-..---.-..------..-..------.------.--...-...
CR FILE IDENTIFICATION i
C -
L HNAME , (HUSE(I),1=1,2),1VERS -
c -
Cw 1¢3aMUL T2NUMBER OF wORDS .
C -
co HNAME HOLLERITH FILE NAME <« ATFLUX = (A6) »
co HUSE(1) HOLLERITH USER IDENTIFICATION (A6) hd
co IVERS FIIE VERSION NUMBER -
co MULTY DOUBLE PRECISION PARAMETER -
co fe A6 WORD 18 SINGLE wORD -
co 2= A6 WORD IS DOUBLE PRECISION wORD -
c .
c--------.--..--.--...---..----.---...-...------.--.--.-..------.------.
c,.-..-...--..-----...---.--.-'-..-...-----.....-----.---..-.......-.--.
CR SPECIFICATIONS (10 RECORN) -
c .
CL NOIM,NGROUP,NINTI, NINTJ,NINTK, ITER,EFFK, ADUN -
c -
Cw BzNUMBER OF WORDS -
c -
Cu NDIM NUMBFR OF DIMENSIONS -
co NGROUP NUMBER UF ENERGY GROUPS -
co NINTY NUMBER UF FIRST DIMENSION FINE MESH INTERVALS =
co NINTJ NUMBER OF SECOND DIMENSION FINE MESH INTERVALS w
cD NINTK NUMBER OF THIRD DIMENSION FINE MESH INTERVALS, =
co NINTK,FG,1 IF NOIM,LE,2 .
co ITER OUTER ITERATION NUMBER AT WHICH FLUX wWAS -
co | WRITTEN -
co EFFK EFFECTIVE MULTIPLICATION FACTOR -
cD ADUM RESERVED .
c
c..-..........---.-.----.----.-.-----...-.----.-o-.-----.-----.-.---.--:
c--..-------.'-.-.-------..-------..---—------.-..----.-.------.-.-----.
ER ONE DIMENSYONAL ADJOINT TOTAL FLUX (20 RECOQORD) -
cc PRESENY IF NDIM,EG,! :
c

CL ((FADJ(I,J),1=4,NINTT),J21,NGROUP) .
c -
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CHK NINTIANGROUP#MULTSNUMBER OF WORDS -
C [ ]
co FADJ(I,J) ONE DIMENSIONAL ADJOINT TOTAL FLUX BY INTERVAL =
co AND GROUP, -
C L]
CR MULTI=DIMENSTONAL ADJOINT TOTAL FLUX (30 RECORD) -
c .
cC PRESENT IF ND]IM,GE,?2 -
C [ ]
cL CCFADJCI, ), 151, NINTT) »J21 ,NINTJ)®2ee=NOTE STRUCTURE BELOWN=em=e =
C -
Cw NINTIANINTI&«MUL TENUMBER OF WORNS -
c -
¢ DO { L=1,NGROUP )
c DO | K=} ,NINTK -
c { READ(N) ®# IST AS ABOVEx .
c -
co FADJCI,I) MULTI=DIMENSIONAL ADJOINT TOTAL FLUX -
co BY INTERVAL AND GROUP, -
C -

c,-..-.-.----.-----—.--...-....-----'.'-.----.....--..-..----..-----.--.

CEOF
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AR ARAR AR AR RARAANR R AN R AR A AR R A AR KA AR A AR R AR AR R AN R A AR KA R NN R AR RS RN NER
C REVISED @7/23/75
C

CF PWDINT=ITI

c

Cct POWER DENSITY BY INTERVAL

c

-
-
L J
-
-
-
Ci***ﬁ'l**tiii**tit*tiﬁ*tkiiittttitilt.*ttittlﬁﬁﬁktttlhﬁlttkﬁﬁﬁ‘ttﬁﬁi.ﬁ.

c.-.-.--.----.-.-.--.-----...-'------.-.---.-----.------..-.-.-.---.--..

CR FILE INENTIFICATION ot
c -
CL HNAME, (HUSF(1),1=1,2),1VERS -
c -
CW 143«MULTsNUMBER OF ~ORDS .
C .
co HNAME HOLLERITH FILE NAME = PWDINT = (Ab) -
co HUSE (1) HOLLERITH USER IDEMTTIFICATIOM (A6) hd
co IVERS FILE VERSION NUMBER -
cD MULT DOUBLE PRECISION PARAMETER .
cD 1= A6 WORD IS SINGLE wO«D -
co 2= A6 WURD [S DUUBLE PRECISION »ORD -
C -
(o TR T T P R e L P R R R Y R PR L P L R
c.--..-.-------...'.-----.--.-.-..-........-.--..--.--.-----.....-....-.
CR SPECIFICATIONS (10 RECORD) -
Cc -
CL YIME, POWER, VOL, M, JM, kM, NCY -
Cc .
CwW 7=NUMBER OF WORDS -
o -
co TIME REFERENCE REAL TIME, DAYS -
co PUWER POWER LEVEL FOR ACTUAL NEUTRONICS PROBLEM, .
co WATTS THERMAL -
cv VoL VOLUME OVER WHICHKH PUWtR «~aS DETER™INFD,CC .
co IM NUMBER OF FIRSY DIMENSIUN FINE IMTERVALS -
cD JM NUMBER OF SECUND DIMFNSION FINE TNTERVALS -
co KM NUMBFR OF THIRD DIMENSION FINE INTERVALS -
co NCY REFERENCE COUNT (CYLLE NUMBER) -
c -
c.-..-.-.-..-----.-----—----------.-.--..--.---.--------..---------.--.'
CR PUWER DENSITY VALUES (20 RECORD) .
C -
CL ((PWR(1,J),121,1IM),J=1,JM)>e=e=NOTE STRUCTURE BELOWe=--= -
c .
Cw IMeJJMzNUMBER OF WURDS -
v -
cs DO | K=, KM -
€S 1 READ(N) #LIST AS ABQVEw .
c

co PAR(1,J) POWER DENSTITY BY INTERVAL, wAITS/CC :
c -
c---..---..---------—----------.------.----.------.----.-.--.--.-.-.--..

CEOF
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203

III Standard Interface Files. RZFLUX

CRAR R R K AR AR AR AAA IR AR AR AR R AR R AR RN A R AR AR AR AN KRR AR R R ARARARRRARARAAR A ARANANR

C
c
CF
€
CE
C

CRAAI KR A KA AR KRR A AR RN A R AR KA AR R R A R R A AR A AR A AR AR AR AR RN AR KA AR ANAR AR AN R kKRR Rk

RZFLUX=111

REGULAR ZONE FLuUX BY GRQUP,

REVISED 27/23/75

AVERAGED OVER EACH ZONE

-
-
-
-
-
-
x

c.--...-.--------.---‘----..--‘-------..-.-.----------.-...-------‘--.-q

CR
o
cL
c
CW

co

FILE IDENTIF

HNAME, (HUSE(1),1=1

YCATION

e2)y IVERS

1+3aMULT=NUMBER OF wORDS

¢ 40 92 4934 00 08 8121

HNAMF HOLLERITH FILE NAME = RZFLUX = (A6)
HUSE (1) HOLLFRITH USER IDENTIFICATION (A6)
IVERS FILE VERSION NUMBER
MULT DUUBLE PRECISION PARAMETER
1= A6 WORD IS SINGLE WORD
2= A6 WORD 1S DOUBLE PRECISION WORD
c‘--.‘-----'-.-.----.---.-------..------.--------------.---.-----..---.
c----.-.-.-.-.-.----.----.--..-.-------..--.--..--.-'-------'--.-..-.---
SPECIFICATIONS (1D RECORD)

CR
c

tL
CL
c

Cw
C
co
co
co
ch
ch
)]
co
€o
co
co
co
co
co
o
co

TIME,POWER,)VOLEFFK,EIVS,DKDS, TNl , TNA, TNSL, TNEL, TNBAL, TNCRA,

JEXC1Y,1=1,4),ITRVS,NZONE, NGROUP,NCY

2asNUMBER OF WORDS

TIME
POWER

VoL
EFFK
EIVS
DKDS
TNL
TNA
TNSL
TNBL
TNBAL
TNCRA
X(1)p1=1,4
ITPS

NZONE
NGROUP
NCY

REFERENCE REAL TIMF, DAYS

PUWER LEVEL FOR ACTUAL NEUTRONICS PROBLEM,WATTS=

THERMAL
VOLUME OVER WHICH POWER WAS DETERMINED,
MULTIPLICATIDN FACTOR
EIGENVALUE OF SEARCH OF SEARCH PROBLEM
NDERIVATIVE OF SEARCH PROBLEM
TOTAL NEUTRON LOSSES
TUTAL NEUTRON ABSORPTIONS
TOTAL MNEUTRON SURFACE LEAKAGF
TOTAL MEUTRON BUCKLING LOSS
TOTAL NEUTRON BLACK ABSORHER LOSS
TOTAL NEUTRON CONTRUL ROD ABSORPTIONS
RESERVED
TTERATIVE PROCESS STATE
=@, NO ITFRATIONS DOME
=21, CONVERGENCE SATISFIED
=2, NNT CONVERGED, BUT CONVFRGING
=3, NOT CONVERGED, NOT CONVERGING
NUMBER OF GEOMETRIC ZUNES
NUMBER OF NEUTRUN ENERGY GRQUPS
REFERENCE COUNT (CYCLE NUMBER)

s 3 9 2 %8 4 3832 4 443093 80 9030830

o
(]
[ ]
[]
[ ]
)
[ ]
L}
[
[ )
(]
[
[ ]
]
]
1
[}
[]
[]
¢
q
[}
[
4
t
[]
t
[
[}
[]
[ ]
[}
]
]
]
[]
[]
]
[ ]
]
(]
[]
[]
[}
[}
[]
[ ]
)
1
[ )
[ ]
(]
[ ]
[}
[ ]
]
]
1
[}
[ ]
[ ]
[}
[ )
[ ]
]
[
[
[ ]
[}
[ ]
[ ]
|
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c.--.--------.-...--.-.--.-----.--.-.-------.---------.------.---..---.'

CR FLUX vALUES (2D RFECORD) :
EL ((ZGF(K,M),K3§yNGROUP),Me ], NZONE) :
EN NGROUR*NZUNE=NIUMBER (OF WORDS ’
ED ZGF (K, M) REGULAR ZONE FLUX RY GROUP, AVFRAGED OVER ZUNE :
ED NEUTRONS/SE(=CM#sp :

C-..------.---.--.--.-.-.---..-.--.---.-.--------------.-.-..--.------.

CEOF
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APPENDIX J. ARCSP016 - THE ARC SYSTEM CATALOGUED PROCEDTRE FOR GENERAT ING
A PIYED SOURCE FOR AN INHOMOGENEOUS CALCULATION OF A
LO7-REACTIVITY-PLANE SYNTHESIS EXPANSION FUNCTION.

//ARCSP0O16 PROC COMPYS1='5XSCMIN1',COMPXS2="E£XSCMIN2"',

// CXSDTISP=' (NEW,PASS) ' ,CXSYOLM=SCRO0 1, CXSBLK1=1028,CXSBLK2=6136,
7/ DMPDEST=F,

7/ FLUX2D=NYLLFTILE, FLUX1D=NULLFILE,PLUXVCL=,
// HALTBLK=6136,

// MTCRXS1=NULLFILE,MTCRYS2=NULLFILE,

7/ MTCRYOL=,

// PATH=STP016,

// PRFLTB='SYS1.DMMYLIR',

// QKTRBIK=3064,

7/ SORS1D='£FSDID',SORS2D="SESD2D',

// mIMLTM=1(600,0)",

7/ INTTS=BATCHDSK

/7*

J/* Je o o A ok Ak gk ko Ak % ok ok sk ko ok o ko ks 3 3k o o ik o ok o ol st ok o ol e ol e ke ok ok ok ek sk Ak ok e 3 Rk ok ok ok ok ok ok
//* x *
VAT CATALOGUED PROCEDURE FOR STANDARD PATE 16 - SETS UP *
//%¥ * DISTRIBUTED SOTRCFE FILE CONTATINING, FOR TACH MESH PCOINT AND *
//% % GRO"P, THE PRODTCT OF THE PIUX AND LOCAL LIFFUSION COEFFICTFNT. *
//1r * *
//* e d ok ok e o e ook ok ok ok ok ki ok ok ok i ke ok ol ok s ko o e ok e o sk ok ke sk e e e ok ok e ok e o ook ook ok ok ok Kok ok Rk Xk

//*

//* SYMBOLIC PARAMETERS
/¥

//% PARAMETER DEFAULT VRLUE USAGE FTNNOO 1
//* ========= =—====== T==-== ===== —===T===
/¥

/7% COMPXS EXSCMIN' LSN OF XS.C.MIN FILF 1 1
//* COMPXS2 EXSCMTN? DSN OF XS.C.MIN FILF 2 11
/¥ rXSnTSp (NE7,PASS) DISPOSITION OF XS.C.MIN RILFS 11
//* CXSVOLY SCRN0O1 VOLUME FOR XS.C.MIN 1
/7% CYXS3LK1 1028 BLXSTZF FOR XS.C.MIN FILE 1 11
/7% CXSRLX?2 6136 RILKSTIZE FOR XS.C.MIN FTLE 2 1
//* PLUX1D NALLFILE DSN QOF INPUT FR.D1 13
//* FLUX2D NTLLFTLE DSN OF INPNT TR.D2 14
//* PLUXVOL  —--=—--- VOLUME FOR INPUT FLYX FILRE 13, 14
//* HALFBLK 6136 HAL® TRACK BLKSIZE

/7% MTITRVOT  ————— = VOLUMF OF XS.ISO FILES 23
/¥ MICPXSAH NULLFILF DSN OF XS.ISO FILE 1 23
/7% YICRYS2 NITLL7ILE DSN OF XS.ISO FILE 2 23
//* DATH STPO16 PROGRAM NAME EXFC
//* PR¥LTR SYS1.DUMMYLIR ADCITTONAL LIBRARY STEPLTR
/% NR™RALK 3064 QUARTER TRACK BLKSI7E

/)% SORS1TD §ESNDID 1D SOURCF FILF DSN 15
//* SORS2D S§ESD2D 2D SOURCE FILE DSN 16
//* TIMITM (600, 0) STEP TIME LIHIT EX¥C
//* TNITS BATCHDS K DEFAULT UNTT PRARAMETFER

//*

//* I P T T T T T L L LT L EE L L L LA L LR b kb

//*
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AEPFNDIX J. ARCSPO16. CONTINOFD.

//G0 EXEC PaM=SPATH,TIME=6TIMLTH

//STFPLIB DD DSN=6PRFLIB,DISP=SHPF

// DD DSN=C116.B21006.M0ODLIB,DISP=SHP
// DD DSN=C116.ARC.MODLIB,DISP=CSHR
//FT057001 DD DDNAME=SYSIN

//FTO6F0N1 DD SYSOUT=A

//SYsupuMp DD SYSOUT=6DMPDEST

//FTO9F001 DN UNIT=SASCR,SPACE= (CYL, (1,1)), X
// DCB= (RECFM=VBS, LRECL=X,BLKSIZE=6HALFBLK) X
// ARC SYSTEM BCD TNPUT STREAM

//FT117001 DD DSN=E£COMPX31,UNIT=8UNITS,VOL=SFR=(CXSVOLM, X
// DISP=£CXSDISP,SPACE= (TRK, (1,1)), £
// DCR= (RECFM=VBS,LRECL=X,BLKSIZE=£CXSBLK1) X
// FILF 1 OF DATA SFT XS.C.MIN

//FT11F002 ND DSN=RCOMPXS2,NNTT=AUNITS,VOL=SEP=ECXSVOLF, X
7/ DTSP=KCXSDTSP, SPACR=(CYL, (1,1)), X
// DCB= (RECFM=VRS,LRECL=Y,BLKSIZE=6CXSBLK2) X
// FILE 2 OF CCMPOSTITTON CROSS SECTION SET X=.C. TN
//FT127001 DD DSN=£GECM, TNTT=SASCR,DISP=(NE¥,PASS) ,SPACE=(TFX, (1,1)) ., X
/ DCB= (RECFM=VBS,LRECL=X,BLKSTZE=6QRTRBLY) v
// GEOMETRY SPECTFICATTONS DATA SET

//FT13°001 DD DSN=RFLUX1D,UNIT=FUNITS,VOL=SER=EFLUXVOL, X
V4 DTSP=(0OLD,KEEP) X
// 10 RBAL FLUX DATA SET

//FT147001 DD DSN=SFLUY2D,UNIT=EUNITS,VOL=SER=£FLUXVOL, X
// DIS"=(0OLD,KEFP) X
// 2D PRAL FLTUX DATA SF¥T

//CT15F001 DD NSN=6£SORS1D,ONIT=SASCR, Y
7/ DISP=(N=W,PASS) ,SPACE=(CYL, (1,1)), X
/7 DCB= (RECFM=VBS,LRF"L=X,BLKSIZE=§HRLFRLK) L4
// 1D DISTRIBITED SCURCE DATA SET

//FT16F001 DD DSN=§SORS2N,UNIT=SASCR, X
// DI3P=(NEV,PASS) ,SPRCE=(CYL, (1, 1)), X
/7 DCB= (PECFM=VRS ,LRECLI=X,RLKSIZP=EHALFBIK) X
7/ 2D DISTRIRNTED SOURCE DATA SET

//FT177001 DD DSN=RSANIP,UMTTI=SASCR,DTSP=(NFW,PASS) ,STACE= (TRX,(5,1),
// NCRBz (RFCEM=V 23S, LRECL=84, RLKSTZF=£QRTRPRLK) X
// GENFRAL NEOTRONTCS INDUT DATA S©T

//FT137P001 DD DSN=ERC,UNIT=SASCF,DTSP= (NEW,PASS),SPACE= (T7¥%, (1, 1)), 1
// DCB= (RRCFM=V8S,LRR"L=Y,RLKSTZF=304) Y
// BOTUNDARY CONCTTION SPRCIFICATIUNS

//FT10%001 DD DSN=FRHOYOG, UNTT=SASCR,SFACF= (TRK, (5,1)), v
// DCB= (RECFM=VBS,LRECL=X,BLKSTZF=6HALFBLK) v
// MATFRTAL ANLC COMFOSITION SPECIFTCATIONS

//FT207001 DD DSN=£SCROO1, DNTT=SASCR,SPACE= (CYL, (1, 1)), X
// DCB= (PECFM=VPES,LRFCL=X,BLKSTZF=EHALFL¥) ¥
// SCRATCH MATA SET FOR MCDULFE NUCOO1

//FT217001 DD DSN=6SCR002, UNIT=SASCR,SPACE= (CYL, (1,1)), X
4 DC3= (REC*M=VBS,LRFCL=X,BRLKSTZF=6HALFRIX) X
// SCRATCH DATA SET FOR MODULF NOCO0O1

//FT227001 DD NSN=FXSMMIN,UNTT=SASCR,SPACF= (CYL, (1,1, X
// DCB= (PEC*M=VBS, LRECT.=X,BLKSIZE=EHAIFRLX) ¢

// DATA SET XS.M.MTN CONTATNS MATERIALS CROSS SFOTTY e
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//7FT23F001
//
7/
//
//FT23F002
//
//

//
//FT24 7001
//
//
//
//FT247092
//
//
//FT257001
//
//
//FT25F00 2
//
//
//FT265F001
//
//
//FT26F002
/7
/7
//FT27F001
//
//
//FT?8F001
7/
//
//
//FT29F001
//
//
//FT3MF001
//
’/
//FTI1F001
/7
/7’
//FT3I17002
//

/7

//*

//* *
//* *
//* *
/I *
//*

//*

// PEND

2Q7

ARCSP0O16. CONTINOFD.

DD DSN=EMICRXS1,
MNIT=6UNITS,DISP=SHR, VOL=SER=EMICRVOL
THTS TS FILE 1 OF THE DATA SET XS.ISO DEFPINING
ISOTOPE CROSS SECTIONS

DD DSN=&MTCRXS2,
UNIT=&£UNITS,DISP=SH®, VOL=SFR=EMICRVOL
THIS IS FTILE 2 OF TEHE DATA SET XS.ISO DEPINING
ISOTOPE CROSS SECTIONS

DD NSN=EXSTSC2A,UNIT=SASCR,SPACE= (TRK, (1,1)),
DCB= (RECFM=VBS,LPECL=X,BLKSIZE=641)

FILE 1 OF DATA SET XS.IS0O2 CONTAINS A SHORTENED FORM OF

THE DATA SET XS.ISO
DD DSN=&XSIS02B,UNIT=SASCR, SPACE= (CYL, (1,1)),
DCB= (RECFM=VBS,LRECL=X,BLKSTZF=6HALFBLK)
FILE 2 OF DATAR SFT XS.IS02
DD DSN=§SXSCAN1,UNTT=SASCK,SPACF= (TRK, (1,1)),
DCB= (RECFM=VBS,LRFCL=X,RLFSIZE=§HALFBLK)
FILE 1 OF DATA SET XS.C.ANI
DD DSN=§&SXSCAN2,UNTT=SASCP,SPACE= (TRK, (5,2),RLSE),
DCB=(PECPM=VBS,LRECL=X ,RLKSIZE=6HALFBLK)
FTLF 2 OF D"ATA SFT XS.C.ANTI
DN DSN=§XSCANUX1,UNTT=SASCR,SPACE= (TRK, (1,1)},
DCR= (P ECFM=VRS,LRFCL=Y,RLKSIZE=516)
FILE 1 OF NATA SFT XS.C.RAUX
DD DSN=%5XSCANX2,UNIT=SASCR,SPACTF= (CYL, (1,1)),
DCB= (RECFM=VBS,LRECT=Y,BLKSTZE=6HALFRLK)
FTLE 2 OF DATA SET XS.C.AUX CONTAINS
COMPOSTTION CROSS SECTION INFORMATION
DD NSN=£EXSMANI,UNTT=SASCR,SPACE= (TRK, (5,2),RLSE),
DCB= (PRCFM=VRS,LRFCL=X,RLKSIZE=6HALFRLK)
DATR SET XS.M.ANT CONTRINS MATERIAL CROSS S®ECTIONS
NI DSN=EXSMAUX, UNTT=SASCR,SPACE= (CYL, (1,1)),
NCB= (RECFM=VBS, LEFCL=X,BLKST?ZE=£HAL®BLK)
DAT2 SPT XS.M.AUX CCNTATNS MATERIAL CROSS SECTION
INFORMATION CN CAPTOBRF¥ AND SCATTERING
DD DSN=5SCRANI, UNIT=SASCR,SPACE= (CYL, (1,1)),
DCB= (RECFM=VBS,LRPCI=X,RLKSTZE=6HALFBLK)
SCRATCH DATA SET FOR MONWTLE N1C001
DD NSN=5SCRAUX,UNTT=SASCR, SPACF=(CYL, (1,1)),
DC3=(RECFM=VBS,LRECL=X,RLKSTZE=6HALFPLK)
SCRATCH DATA SET FOR MCDULE NUCO0O1
DM NDSN=&XSCMIT1,ONIT=SASCR,SPACE=(CYL, (1,1)),
DCB= (RECF4=VRS,LRFCL=X,BLKSIZE=AQRTRKRLK)
FILF 1 OF COMPOSITION CROSS SECTTON SET Xs5.C.¥T1
ND [SN=§XSCMIT?,UNTT=SASC®,SPACE= (CYL, (1, 1)),
DCB= (KEC*M=YBS,TRFCI=X,BRLKSIZE=FHALFBLK)
FILE 2 OF CCMPOSITINN CROSS SECTIOYN STT XS.C.MT1

A ok e ok o sk o ok ok ok s Ak ek ok ok ok kool e ok sk sk ok e e ok ok s ok ok ok ok ke ke ok ok ko ok R ok okolok ok k ok Kk

ANYONE EYPERIENCING DIFFICNLTY WITH THIS PROCEDTRF
SFE C. W. ADAMS, RBLDG 208, FOOM ¥-143

X
*
*
*

s ook % o o e o ok o o Ak ok A A ok ok ok ook ok s ok ok ok Sk o o ok ok fe ki sk ook e ok sk ok sk ook K ko ok ok Ok k ook
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APPENDIY K. STPO16 - THE ARC SYSTFM STANDARD PATH FOP GENEFATING
2 FIXFD SOURCE POR AN INHOMOGENENUS CALCULATION OF A
LO¥-°SACTIVITY-PLANE SYNTHFSTS EXPANSTON FPUNCTION.

DATH DRIVFR FCK PREPARATION OF DATA SFTS ES.D1D OR ES.D2D

MODULES LTNKF? TO BY PRTH DRTVEF

NOTOO2 GENERAT NEUTRONICS TINPUT PROCFESSOR

3Jro1n PRFPARES DATA SETS ES.D1D OR ES.D2n TSTNE
DIFFNSTNN COEFFICTENTS FROM DATA SET X7, 7. 41!
AND REAL FINXFS ¥*FOM DATA S=TS FR.D1 03 ¥+.D2

STUBPR0OGRAMS CALL®D BY PATH DRIVFR

SYST™M INITTALTZFS THE SYSTEM RCUTTNTS

RCND S SPOOLS TN THF TNPUT STRFAM ONTO LOGTTAL IMNIT
NITMBFER @

TRROR ROUTINFE TO PRINT ERFOR MFSSAGFS

FITFS REFERENCED BRY EATH DRIVE®

FILE NAME LORTCAL UNTT NUMBER FFCORD FrINTTP

GEM TGECM IRECG™

DECLAR® VARTABLES TO BF DONBLE PRECISTCN USTNG THT T8~
TMPLICTT RFAL*2 CONVENTTON

onNnoNNananNaONTYTANTONNONTN0ONAN

TMDPTTCTT RFAI*AQ (A-R,C-7)
FEAL¥9 NITIO0NO2
DTMFNSTON DSNAMF (22)

C
C TNTTTATTTZE VARTABL®S TN NA™A STATEMENT
DATA NSNAME s SHYS.C.MTN, UHGFOM, SEFR.[I1, SEFF.DY, odrFsS.n1r,
1 AFTS. D2, SHA.NIP, 2HRC, 7YR.HOMOC, tFSCENN1, RHS ®AND
2 SHXS.™.MIN, ARYS.TSC, THYS.TS02, PHEYS.C.ENT, 31X C.A"Y,
2ORUNSUMOANT, 8HXS.M.AUY, FHSCRANT, €HSCRAPNX, RLS.c.~¥i1, 193 7
DRTANTTON2/6MNUTNN2/, ATCO10/0BRICC10/, STTUIR/~uSTI0N1S/,
1 FATAL/SHFATAL/, SUBNAM/AHSTRO1A/, GFOM/UHGEQM/, "N¥Ac/RUN1C001/,
2 XNHOMG/AUNTITON 1/
c
C TNTTTAITZE THF SYSTEM
c
TALL SYSTEM(DSNAYMT)
c
C DETFPMIN® T% THE DATA 3FT GFrO“ HAS BFEN PROVIDFD
c

TO=N
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APPENDIX K. STP016. CONTINTED.

CALL SNIFF (GEOM, TGRON,I0)
TF (IGROM.GT.0) GO TO 100

C SPONT IN THE INPUT STREAM

CAIL BCD“S(STDO16,N1)
TF(N1.GT.0) G0 TO 110
10100 CONTINUF
e s koo ok oK KK K Rl KK KKK K R R Rk K kR ok ok K doRok dok ok ok ok ok ok K Kok ok ok ok ok &
cC
C FATAL ERROR -10109. NO DATA SET GEOM ¥AS PROVIDED AND NO INPOT
C DATA WAS SUPPLIFD
C
C % ot e gk o ok ot ok ki Kok o KOk sk ok ko ROk K Ak RO K oK HOR ok e o e sk o ek ok ook ok ook ok ook &
NEPR=-10100
CALL EREOR (SUENAM, NERR)
CALL ERROR(FATAL,NERR)
117 CONTTINUE

LINK TO MODNJLE NTI002 TO PREPARE DATA SET GEOM

o NeNe!

CALL T.INK (NUT002,NOR)
100 CONTINTUF®

WRTTE XS.C.MIN T® CONE DOE5 VOT EXIST.

o0

CALL SNIFFP( DSNAME(1), TXi<CcM, IO)

IF( TXSC».GT.0 Y GO TO 120

IXs=1

TCATTL=04

CALL LTNK(XNHOMRG)

CALL TINX( HCMOG, ICALL, I0, IO, IO, IXS)
127 CONTTNUR

(@}

LINK TO MODILE AJCO10

FALL LINK (AJCO10)
RTTI"N
END
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